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= (54) Title: DRUG FOR NERVE REGENERATION 
S (54) §ZW<D%fr: ftmm±3i 

gsg (57) Abstract: It is intended to provide a drug for nerve degeneration, a nerve stem cell neurogenesis promoter, a neuron obtained 
by culturing a nerve stem cell in the presence of the neurogenesis promoter, and a method of producing the neuron. To achieve 
the above objects, a drug for nerve degeneration which contains as the active ingredient a substance inhibiting the activity of a 
^ glycogen synthase kinase-3, a nerve stem cell neurogenesis promoter containing this substance as the active ingredient, a neuron 
obtained by culturing a nerve stem cell in the presence of the neurogenesis promoter, and a method of producing the neuron are 
provided. The above-described drugs are useful as remedies for nerve diseases such as Parkinson* s disease, Alzheimer* s disease, 
Down* s disease, cerebrovascular disorder, cerebral stroke, spinal injury, Huntington" s chorea, multiple sclerosis, amyotrophic 
lateral sclerosis, epilepsy, anxiety disorder, integration dysfunction syndrome, depression and manic-depressive. 
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m^^xmmvxn^mLxnm^mm^m-r^m^m^nx^ 

<£>o 

-f>XU>«MMl&y-l CJ. Neuroscience, 20, 2896-2903(2000)], 
MffiMfm?- 2 ' [Pro. Nat. Acad. Sci. USA, 98, 5874-5879 (2001) ]> 7fAt 
5 )V7t99— [J- Clin. Invest., U0, 311-319(2002)], lUXnto> CJ. 
Neuroscience, 21, 9733-9743(2001)], ± M M sk [J. Neuroscience, 18, 
7768-7778(1998)], X/ufr/uWA [J- Neuroscience, 22, 3174-3188(2002)] fcE 

&££nWS [Pro. Nat. Acad. Sci. USA, 97, 14686-14691 (2000)]. 

mM^o)mM.mw\z & k> ^t>ntc c a i tt#nu&Asjftjfift 2 a s ^ e> 5 b a 

©4 0%#^£K:l§imt-££<bfc^£$ftW5 [Cell. 110, 429-441(2002)]. 

:fX7r^l^f7-f IV M»fc2©tt«l**«*fir3nTtt* 
20 [Neuropsychopharmacology, 25, 836-844(2001)]. £ne>0^#J?WISftT#>M 

«»Sfif*n5*© U ^£ A^M^iWitfc^ be 1-2 ©563i£Sf#"rs £ £ 

\z&®Mmxmi%mz&£Lx^%'®&~^~u>&-^-n>m^&mL. m 

Neurochemistry, 75, 1729-1734(2000)]. *fcU^Att#MS**H? BDNF <£>fg 
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SSH^fTsitfe^SnTV^^europharnacology, 43. 1173-1179(2002)]. 

■mmmmmt&i&f&i,. nmmi&KZMm?% t^summmznx^z 

[Trends in Molecular Medicine, 8, 126-132 (2002) ]„ SfcGS K- 3 0«£ 

a^fs^Rtt* in vitro \z&^x fmvtcnmffli&*fcm? &tm& 

£ftTV>£ [J. Neurochemistry, 77» 94-102(2001)]. WRfclSfc^*, GSK- 
ItlTlMutmS^entV^ (a^^O 0/3 8 6 7 5^/1 
f3 Z ttfXZZftsfr. &&ZfG S K- 3 (DStt^ia#1"^«t-a~P >fr 

<D g #J G S K - 3 tf>?£tt £ Mf S § £ bT^T b X& 

*%0JTOTO (1) ~ (4 1) icR-rs. 

(1) ifU3— *tf-3 (&T> GSK-3£BfrT) 

(2) ttSfl^K^ »g^S©Ji&«SilT**±l3 (1) ©EH.. 
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mm&~e&z±R (2) ammo 

(4) GSK-3©ffitt*liiSt5«lR^ U^AS&te^O&g^Wfctf 
5 ^SnS&T&S-hfB (1) ~ (3) (DViTndU'O©^. 

(5) GSK-aoettSBfrrsttJWU, tfx^>Fu;UTW^K§s&#> 

> FP [3, 2-d] [lM>X7if tf>-6(5H)-^>fPI#t>b< fcH >S?;Hf 

fctt-en&ooim^WfcW^^n^-efeaiiB (i) ~ (3)' ©^rn*i^©Es 



K4>, iMtf»(«»ot, l~3©Mic^b, R 1 , R s ^«krKR 4 « 
15 «*ftm©(£!^7;^-;i/, -COR 5 (5$#> R 6 «tK^^, smfcb<«#tttfc®4l 

;w*fctt«ift , bL<tt**lfe©^^D7;i'^***r)» -coor' (3;*, r t »*sse 
20 b < tt^atftoDftlRy^^Jk g&fe b < m$WWk<D7 U -^gfcttBfcfe b 

b < J4#«ft©<ffiR7^*;k fi&*> b < te#g&©{£$7,>!/^ 
~;k Btftfeb<tt*Btft©<a»7;l'3+5/, IHfeL<«W©ffl7J^^ 

5/*;p#=:;k eife s bb<tt*Bifta)7U-;k *;^^->> ad^x tN+ 



26 ~X ~bn, 75 7*fc« : &y i bb<«^^7;i'^;i'75ySrSb, n£«fctfm 



io m. 



(6) GSK-3©Jgtt£Mf5«iSI^ 5£<D 
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Tt>£Ki T-^$n§{b^, so i) 

R 1A 

(") 

(5£*, na, ma. R'\ R» R 3A £J;tf R 5A «, ^WSii, m, R l , R', R 3 &<fctf 

R s tRi«*r»s) ■«sn5^«'bKr«(iii) 




nb, mb, R ,B , R ,B ^J;^R SB ^ **nenfl(HB n, nu R 1 , R'cfccktf R s <h|WHg 

r 58 & £ r 4B «iwi- £ £ o t, Tkmrn^. mmhv<\,mmm{& 

I7J^JK BtftfeK.tt^SHftCDffiRr^drn;!/, -COR 6 (5£4\ R 6 «MiB<fc|i^ 
-C00R 7 (5fc*» R T »*WKi:RHn?»«) £fcte-0R 8 (^4>, R 8 «HtTi3 «h I^J 




(1) ~ (3) ©wrnaut?0E3ss. 

(7) GSK- 3 <D«tt*|&**r a; (I a) 




WO 2004/091663 PCT/JP2004/005S03 




(la) 



R 

&±ie (i) ~ (3) ©vi-rn^i 

(8) GSK-SOj&ttSIBS-rSttH^ jfc(IIa) 




^ (»a) 
\ /ma 



•?&£±fB (1) ~ (3) (DVi-fn^lOOg^ 
(9) GSK-3©^IiT5W> 5£(IIIa) 




(ilia) 



3&-e&s±fB (i) ~ (3) ©v>i*n^io<z)igM- 

(10) GSK-3©e&&E£-f«4&S)&*» 3, 4 - h*X ( 1 -*^;W > 
H-;V-3— i)V) -lH-tfo-;P-2, 5-^>, 3- (l-pWKXF 

-;i/-3— r;w) -4- (i-7 p Dtr;w>H-;w-3—r;P) -iH-tfp-;i/ 

-2. 3- [1- (3—>7yt/Pfcf;W "f>F-;W-3— on - 

4- (1-^;K>H— f JW - 1H- fcf 2, 3 
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- [l- ; -f >H-;v-3-<;w -4- (i-*?\>k> 



^_ ;l/ _3_^;| / ) - 1H -tfp-jU-2, 3- [1- (3-#;M* 

^yoww -f >F-;k-3~V;w -4 - (i-^^;k>h-^-3-<;w 

-lH-k!o-;U-2, 3- [1- )V?U\£)V) <i 

5 >H-;w-3— f;i/] -4- d-^^jw-f >H-;w-3-*f;w - lH-trn- 
;i/-2, 5-^>, 3- Ci- (3-75y^pif;w -f>H-;w-3-> r;w 
-4- (i-^5 t ;w-6-^p^;i'**w>H— ;p-3--r;w - iH-tfp- 

;U-2, 5-^>> 3- [l- (3-tFn^^^otf;i/) -Y > 3 — f 
;V3 -4- (1 - 5 - 7i=H> 3-- ( )V) - l.H- tfP-;U 

io -2, 5-^>> 3- [l- (3-7^/yptf;u) -f >^-;w-3— <;w - 

4- (1 5 - 7x'^H>H-;H 3 - nV) -lH-tfP-;i/-2, 

3- [l- (3— hHn*^ntr;W -f>F-;P-3 — OU -4 
- (1-^^-5-^ 3— -ih-hp- 

;W-2, 5-^>, 3- Cl- (3-fcFP^5/yDtr;W <>Hh3^ 

i5 ;w.-4- (i^fjh5<haoF-;h3-^) -ih-hp-;p- 
2, 3- (i-^;h , >h-;v-3-<;w -4- [1- (3-t 

H d^^d - 5-~ hP-f>H-;U- 3 — TJH - lH-tfP-;i/-2, 

5- ^>, 3- (2-#PP7xn;» -4- (1 -j^^;K>H-^-3->f 
;W -lH-fcfP— ;l/-2, 5-^>, 3- (2, 4-^i?nD7i->ll/) -4 

20 - (l-^M>^-3-#) -lH-tfP-;i/-2, 5-5**X 3- 

(2-^dd7i-;w -4- [l- (3-hHD^>7"De;i/) -f >K-;i/-3 
-- OW - iH-tfp-;u-2, 5-^>, 4- [l- (3-7$yyptf;u) 

-f >H-;p-3— <;M -3 - (2-//DD7xZJl/) - lH-tTP-JU-2, 5 




H 
N 



25 
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(1) ~ (3) <D\t*-?tlfr 1 ~D<D&M>. 
(11) G S K- 3 5£ (IV) 




5 [5S«K A«m^^fe«-a^fc«koT^(C^$nTV^^m*fc««T 

^;i/x^x;i/^e.^s^cko^$n, r"~r I4 H7;v3^v, 7^ a 7^;k 
-;k it«^ h u ;k #£7; wi/~ h u ;k *>7 y , 

;Wk y^er-^i^T^-Jnatfts, #tcfgw^e«. mmmrjv 

□~;k m\Z7)V*r)VT))/U— ;k 7)VU*i/. 7^k ->7/> -hP, 

-X A 07; WPS, APyx aMig^fc&tfKik FP^S^I^ftSl&fcDfS 

;Wk7;pp-;k #;ktf>m* fc«fctf***>sfcasM;0Sfts*i*] TS£n 
s^^^fc^-eoma^wtff^sns^T^-siia (D ~ (3) o^-rn^ 
i^<pe^. 

(12) -GSK-3§IBSt*S*a^ 7.12-^tHPH'>HO[S,2-d][l]^ 
20 >X7iffc° >-6(5H)-:*>, 2-^P^E-7.12-^t: HP--r>KP[3.2-d][l]^>X7 
•if tf>-6(5H)-^->, 9-^P^-7, 12->?h Fp-< > HP [3, 2-d] lll1>X7W> 
-6 (5H)-^ > , 9- ^ d P -7, 12- 5? k F P ~f > F P [3. 2-d] [1] * >X 7 if If > ■ 
-6(5H)-^>, 11-^ PP-7,12->?b F P~Y > F P [3, 2-d] [1 ] ^ > X 7 if k° > 
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-6(5H)-*>, 10-^a^-7 t 12->?t KP--r> KD[3,2-d][l]^>X7iftr> 
-6(5H)-^X 8-^^-6, ll->>b HD-^X/ [3' , 2" :2, 3 7ifb° ^ [4. 5-bM > H 
-jU-5(4H)-^X 9-7^-7, h*D-4-/ > HP[3,2-d] [1]^> 

X7i£ tf>-6(5H)-^->, 9-7*DqE-7,i2-^t HP-4-b Hp*^-^ > Hp 
5 [3, 2-d] [1] ^ > X7 if t! >-6 (5H) 7, 1 2- 5? b H P -4- ^ h * ^H* > HP 

[3, 2-d] [1] ^ >X7if tf >-6 (5H) X 9-T/P ^-7, 1 2-^ b H P-2, 3-i? j* h 
-f > HP [3, 2-d] [LK>X7ifb>-6(5H)-:tX 9-7P^:-7, 12->?b Hp-2, 3- 
S?b HP*~>--f > HP [3, 2-d] [lM>X7-t! b>-6(5H)-:t>, _7, 12-vb Hp 
-2,3->>* H*~>--f > HP [3, 2-d] [l]^>X71f b>-6 (5H)-^->, 7 r 12-v?b HP 
10 -9-hU7;!/^P^^--f>'HP[3.2-d][l]^>X7-tftr>-6(5H)-^>, 7, 12-^ 
b HP-2, 3-^* H U 7;i/^-P/^-r > HP [3, 2-d] [l]^>X7if bf 

>-6(5H)-:*>, 2-:/P : E-7,12-i?b HP -9- h i)7^D^?iH > HP 
[3,2-d][l]^>X7iftf>-6(5H)-^->, 9-7*P ^-7, 12-5? b HP—f > Hp 
[3, 2-d] [l]^>X7ifb!>-6(5H)-^>x 9-yp^r-5, 12-tfX-(t-^^^^ 
15 %)V$-)V)-1, 12-^fc HP-< > HP [3, 2-d] [l]^>X7ii b>-6(5H)-^X 9- 
^P^-12-(t-^^^v>^;|/^^;U)-7, 12-^b H P-< > HP C3, 2-d] [1]^> 

X7iftr>-6(5H)-^-x g-^p^-s^-bz-Ct-^?-;^^^;^-^)-?, 12- 

P b H P~f > H P [3, 2-d] [1] ^ >X7if b >-6 (5H) -:t X 9-^ P 7, 12-h U 
-{.i-U-frttz/ti )V#~)V)-1, 12-v^b HP-f > HP C3, 2-d] [lM>X7^b 

20 >-6(5H)-:t>\ H P-S-^^l/t^^AM^Jl/Z^V-f > 

HP[3,2-d][l]^>X7ifb>-6(5H)-^>> 12-5?b Ka-12-;Wl> 

tti't))Vi£-)V* : ?)V-<1 y HP [3. 2-d] [l]^>X7*t?b>-6 (5H)-^X 9-7P 
^-7,12-^b HP-12-(2-b FD^>lfJW-OKD[3, 2-d] [l]^>X7ifb> 
-6(5H)-*>, 2, g-^^P^E-?, 12-^b HP-f > HP [3, 2-d] [l]^>X7ifb> 

25 -6(5H)-^>, 8,10-^PP-7,12-vbHP-<>HP[3.2-d][l]^>X7lib> 
-6(5H)-:t>> 9—>7/-7,12->?b HD-^f > H P [3, 2-d] [1] ^>X7-fc? b> 
-6(5H)-^>, g-t/P^E-?, 12-i?b HP-S-^^W-f > HP [3, 2-d] [l]^>X7if 
b>-6(5H)-^>. S-^y^JH-^P^.lZ-^t HP-5-^^;l/-OHP 
[3, 2-d] [l]^>X7ifb>-6(5H)-;*>, 0-^^-7, 12-v^b Hp-12-*^;I/-T > 
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HP[3, 2-d][lM>X7iftf>-6(5H)-:*X 9-7D*:-12-X^-7, 42-v>h Hd- 
> HP [3, 2-d] [l]^>X7if tf>-6(5H)-*X 9-7*P*:-7, 12-5? t H P-12-(2- 
yp^njW-f > h* P [3, 2-d] [l]^>X7*f t!>-6(5H)-^>, 7, 12-^h F P-9- 
^^;W-f>h*PC3,2-d] [l]^>X7iftf>-6(5H)^X 7, 12-5?k HP-9-* 
>/~f > H □ [3, 2-d] [1] ^>X7if If >-6 (5H)-^>> 9-7;i/^P-7, 12-i^h F P 
-12-(2-yD^-;l/)-^>HP[3,2-d][l]^>X7ifE>-6(5H)-^X ll-^P^ 
-7, 12-5?t HP--T > HP [3, 2-d] [l]^>X7if tf >-6(5H)-*X 9-^P^-7, 12- 
H P-2-(*=P;M' S / 75 » -- f >HP [3, 2-d] [1] ^>X7if tf >-6 (5H)-:* 
X 9-7 o ^6-7, 1 2-5? b H P-2- >W) -< > H P [3, 2-d) [1] ^XX7if tf > 
-6(5H)-:*X 9-^^-7, 12-> ? fcHP-10-hHP^'>-r>HP[3,2-d][l]^>X % 
7i?t°X6(5H)-:<f-X 9-^0^-7, 12-5?fc FP-ll-t h'n^^^^JM > HP 
[3, 2-d] Cl]^>X7iftf >-6(5H)-*X 7, 12-i^t > Hp 

[3. 2-d] [1] ^ >X7if tf >-6 (5H) X 7, 1 2-5? h H P-2, 3-5? t H P * v'-'f > F 
□ [3, 2-d] [l]^XX7iftf>-6(5H)-^X 2, 3-X* F*v-9-X F P-7, 12-5?fc F 
P-f > HP [3, 2-d] [l]^>X7if t!>-6(5H)-^>, 9->7/-7, 12-v^k FP-f 
y HP C3, 2-d] [lMXX7-fc?fcf>-6(5H)-:*X 2,3-5?;* h^'>-9-v'7/-7, 12-5? 
k FP-<> HP [3, 2-d] [l]^>X7-tr t!>-6(5H)-^X 9-X hP-7, 12-5?t HP 
--f > HP C3, 2-d] [l]^>X7-if tf>-6(5H)-^X 3- (6-^ 7-9- H >J 7)V*U* 
^;>-5, 6, 7, 12-7=- F 7 1 HP— < > HP C3, 2-d] [l]^>X7-if tf >-2-<;W 7*P b 
F U ;K 2-^P ; E-9-n F D-7, 12-5?fc: F P-f >Hn [3, 2-d] [I] ^XX7-fe? M 
>-6(5H)-:tX 3-(6-^V-9-H U y )V*U 6, 7, 12-x F 7 k HP--f > 

HP [3, 2-d] [l]^>X7iftr>-2-<;07^ U PXF U Jk 2-(3-fc Hp^'>-1-7 
P tfn;i/) -9- F U 7;i/^P^^;P-7, 12-5? t: H P-f > F P [3. 2-d] [1] ^>X7i? 
f>-6(5H)-;fX 2-3- F^-T^P^E-?, 12-i>k H P— f > F P [3, 2-d] [1] ^>X 
7ift°X-6(5H)-;tX 2-(3-^V-1-7t-^;W -9- h U 7 )V3rU*?-)\,-l, 12-x 
F5 h FP-f > FP [3. 2-d] [l]^>X7iftf>-6(5H)-^X 8-£ P P-6, ll-5?t 
HP-^xy [3* , 2* :2, 3] 7i?tf / [4, 5-bM > H-;!/-5(4H)-;f X 2-3- H-9- F 
|J7MD^W, 12-5*k HP-<>HP[3, 2-d] [l]^>X7-tf tf >-6(5H)-^ 
X 7, 12-5?k HP-tf U F [3' , 2' :4, 5] tf P P [3, 2-d] .[l]^>X7i? k°X-6(5H)-:* 
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ll-.*3MHU2->>kHD-f >HP[3.2-d][l]^>X7ifk>-6(5H)-:tX 
2-[2-(l-k FP^'>'>^n^'>Jl/)Xf^V] -9-h U 7)\s*U*?-)V-l, 12-^k 
h-p-^>FP[3,2-d][l]^>X7ifk>-6(5H)-*>\ 2-~>77-7, 12-5?k FP- 
<>HP[3. 2-d] [lM>X7if k>-6(5H)-:*X 2-3- H-7, 12-^k KP-f >K 
5 P [3, 2-d] [1] ^ >X7if t! >-6 (5H) X 1 \-X.9-)V-l, 12-5? k H P > H D 
[3, 2-d] [1] * > X 7 if tf > -6 (5H) - * > , 8- * ? )V -6, 1 1- z? k K P - ^ X 7 
[3* . 2' : 2, 3] 7if k/ [4, 5-bH > F-;W5(4H) 3-(6-**7-9- b U 7 
)V*n *?)V-5, 6, 7, 12-t- h 7 k H P~f > H P C3, 2-d] [1] ^>X7if k>-2-f 

;u)7#y;i/m*:^x7x;i'fr£&3^ 

io fcl^$ft£&T?&5±fe (1) ~ (3) O^Wl^OBE 

(13) GSK-3Slfi*T-S««^ 9-5/77-7, 12-^kh*P-r> HP 
[3. 2-d] [l]^>X7if k>-6(5H)-*-X 9-7p*:-7, 12-5>k KP-2,3-5?* 
-^>FP[3,2-d][lM>X7ifk>-6(5H)-:*X 2-7^-7, 12-5? k HP-9-h 
^^--T > H P [3, 2-d] [lM>X7if k >-6(5H)-:*X 7, 12-5?k F 

15 P-2,3-5^ h + ->-9-hU7J^O^fJh-f >FP[3,2-d][l]^>X7ifk> 
-6(5H)-^>, 2,9-5?7P ; E-7,12-v>kFP-f > F P [3, 2-d] [1] ^>X7if k> 
-6(5H)-^X 7,12-i>kHP-9-hU7;^P^5 :: ;W-r>FP[3,2-d][l]^>X7 
-if k>-6(5H)-^>. 9-^7 □ p-7, 12-5?k b'P-f > HP C3, 2-d] [l]^>X7if k> 
-6(5H)-^>, S-ynt-B, ll-5?k H P-^X/ [3' , 2' :2. 3] 7if tf 7 [4, 5-bK > F 

20 -;i/-5(4H)-^>, 7, 12-5?k KP-9-* F*5/~f > HP [3, 2-d] [l]^>X7if k> 
-6 (5H) - * > , • 1 0- 7 P ^ -7, 1 2- 5? k F P > F P [3, 2-d] [1] ^ > X 7 if tf > 
-6(5H)-*>, ll-yP^E^n-v'k FP-OFP[3,2-d][l]^>X7ifk> 
-6(5H)-^>, ll-^PP-7,12-5?k HP-<>HP[3,2-d][l]^>X7-tf tf> 
-6 (5H) > > 9- 7 ;W:t P -7," 1 2- 5? k F P -< > F P C3, 2-d] [1 ] ^ > X7 if k > 

25 -6(5H)-^>, 9-*3^-7,12-5?k FP--f > F P [3, 2-d] [1] ^ >X7if k > 
' -6(5H)-*>, 9-7'P ; E-7.12-^k F P-<> F P [3, 2-d] [1] ^ >X7if k > 
-6(5©-^ >> 8, 10-5?# P P-7, 12-5? k F P-f > F P [3, 2-d] [l!K>X7if k 
>-6(5H)-^->, g-^D^.n-^t HP-12-(2-k Fo^i/l^)--f>KP 
[3. 2-d] [l]^>X7ifk>-6(5H)-^>, 9-7p^-7, 12-5?k FP-2,3-5>k FP* 
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i/~f y HP [3, 2-d] [l]^>X7ifb° >-6(5H)-*X 2-^D^-7, 12-5*1: FP--f 
>HD[3,2-d][l]^>X7ift:>-6(5H)-^>, 7, ■12-> 5 b H P-2, 
> HP [3, 2-d] [l]^>X7ifb>-6(5H)^>\ 9-^^-7,12-^ HP-12-*3=- 
■ ;V-f>h e P[3.2-d][l]^>X7^t!>-6(5H)-^X 9-^^-7, 12-v?b H P-5- 
5 ^^^^;l/fc;V/^;W<>KP['3,2-d][l]^>X7iflf>-6(5H)-^> 
*J:lK7 > .12-^tHP-<>b*P[3,2-d][l]^>X7ifH>-6(5H)-^>^e,^?>^ 

j;D)S«n?>^t/*fe^(D^a^^^ns^T*^§±iB (i) ~ (3) 

(14) GSK-3^ia#*r?>W^ 9-V7y-7,12-S*tl?P-f >HP 
10 [3,2-d][t]^>X7i?b>-6(5H)-:*X 9-^^-7, 12->?b HP-2, 3-v* h*~> 

--f > HP C3, 2-d] [l]^>X7ifb >-6(5H)-^X 2-^P^E-7, 12-^h HP-9-h 
•j7Mn^?;W-f > HP [3, 2-d] [l]^>X7ifb>-6(5H)-:tX 7, 12->>b H 
0-2, 3-^ ^ h+->-9- H U -7)VHrU*?)V-'( > HP [3, 2-d] [1] ^>X7i£tf > 
-6(5H)-#>\ 2,9-^P^-7,12-^bHP-f >HPC3,2-d][l]^>X7*ifk!> 
15 -6(5H)-#>, 7, 12-i^b HP-9- KU 7;M-P^WU-< > Hp [3, 2-d] [1]^>X7 
•fcfb >-6 (5H) -rfr X 9-£ P P-7, 12-5? b H P--T > H P [3, 2-d] [1] ^>X7i?b> 
-6(5H)-:*X 8-7p*:-6, 11-i^b H P-«/ [3' , 2' :2, 3] 7ifby [4, 5-bH > H # 
-;U-5(4H)-^>*J;tf 7. 12->?b FD-M > HP [3, 2-d] [1]^>X7 

20 smT&3±fB (i) ~ (3) (D^-rnfri-oommo 

(15) GSK-3£lfi§?- 2>mnW. 9-^a^7,12-^th*P-<>Ho 
[3, 2-d][l]^>X7ifb>-6(5H)-^>^fc«^-W^S^tfF#$n?)^T^?» 
JLI3 (1) ~ (3) (DVi*ftl^l^©E^o 

(1'6) GSK-3£Mt-3tlK;^ ^ (V) 



12 



WO2004/09N.63 PCT/JP2004/005503 




^^W>tHP^^;ltm*fc«^aM0C 1 ~Ci8-7^^*fc«7;WP^-> 
10 b^Ma/^S ; -COM ; - COOM ; $§Wi-CH 2 COOMl (£ 

Tittftsnfc*«sfc^fiaiioci'-CiB-7;M t Jws, *fc«iasfe6tf i«s 
3^->s-resi$nTViTJ:^7U-^**"r) ; -nrsorsis (j^t^i;^ 

U-;U36**f) ; 7->;U« ; -CH 2 -NR30R3i ^^1/>7S/S (CCTR 30 
ftJ&JS^ 3 *^ 6 7 ffl Sr^Tf 3 ;* 5=- 1/ > p 7>Mr^S : 7 5 K l/t 0, g^HC 

»oTi^R 21 « R 22 , R' 22 , R 2 ^ R*\ R 27 , R 28 ^tfR 29 »tK^^ : 
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&£fc&#B#i7 u -ivtt-sm ; >&^-&t>& i mztcmmo^uw^ 
^m^tz^m^^uyT u ; & « i 

a Bc^s^tr, 3 e> 7 mommm"? &mtz> p 7)v*)ym z&im 
^tcmn.^io^um^^ts. 3 im^^M^^T^^vyyc P7 

hU7;^n^^S ; - COM ; -COOM ; SfcttCH 2 COOM 
S (JlilTM«7KS^ ^^e>«bh*P^>^«kZ>V*fe«7^y»l{i*fc 

ra^T^jpwtg^^ n^a^^fc«^mo c i~ c i 8 - 7)v*)vm, 

m srcim&v ^ um^^ts , fcmm? s^^jm zmirz p 7)^jv<d 

; -CONR3°R3ig (^dTR3o^i;DtR3i«MI3©lc*^-r 
3) ; bHP+'>^75/S;^7x-hS;^7.^^-hS;7.;i/7x-hS; 
7;^^-hS ; X;1/tJn>T^ ; -SO 2 NR30R3iS (£ £TR3o &«fctfR3i 
^ECDlc^^f ; -N=N-R32 7^ (ICT*R32«^6«lfflS 
tc.mm(Dil)Vt^y)V, 7KX*U^^fc«7.;U*^- h^gM$tlfc^#^S 

)V<DW^\ NR33g (HCTRwWaR*®^ ^53&6«lfi*fc^»©*;^ 
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Wfc« : »an*iinr**±E (D ~ (3) ouwioosi. 

(17) GSK-3SffifT5W, 4>5?)V\Z>y 5 - 3- F—f >$W 

>i?)i¥>. s-t^v-' r>^;i/t?x f>s?;n£ x 5-so 3 

to££fcfr€-©g3^ttfc#&sft3&^&s±B (i) ~ (3) owfn^i^© 

■EH. 

(18) GSK-3*a#-r5«»*«, -f >3?;Hf>-3 , - ; Ey**->A. 5 

-a— H—f 3'- : ty^-4 i >'A^<tr>*5-so3Na—r>^;nf> 
ns^Ta5s±ffl (i) ~ (3) ©vi*rn*> i o©e^k. 

(19) GSK-3£M*rs«&Stf*» -f >^t*>-3'-^/#*W^fc 

tt^ecDSia^WKiiNF^tisttT^siE (i) ~ (3) <D\,*-?nfrio<D\m. 

(2 1) GSK-3©iStt&l&$?"S#JRtf J * U^^ASfc«^0^S#Wt 

H*sna«n?**±iE (2 0) ©r.a-D>»r^(Eife«. 

(2 2) GSK-3©ffitt£lfi*1"5^K;^tf*'f >HUJKK5 FBNMk 
3 - 7 U 4 - 'T ^ H U l/'f 5 -f > h'P#;W\V-Mt8#. «f 

> H P C3, 2-d] [l]^>X7flf>-fi (5B)-*>SNM*:t> b< «-f >5^;Hf 
fctt^ne^mS^W^^^ns^T^SiiB (2 0) ©n-i.-D>iT*{E3t^Jo 

(23) G S K - 3 <Dl£&*m.mir 5£ (1) 
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tt*«ift©ffiR7;^— ;k -cor 6 (^4«, rs***®^ wife b <&#«&©« 
5 j»7;^;K m«> b < ^iiofflyi^^ik g$fc b < «#»ft©7 u - 
jp^fcttg^t)b<«#g^©v'^ar;i/^;i/^ > r), -coor 7 r t b*$b 

$&b<&#sm©:^o7;wi'£^r) sfctt-0R $ (scif* r* ■ 

10 <tt#m^©^^P7;w^s-r) ■ *au R'iuctmira-sfctt&fcoT, 

n;k «tftt>b<tt*«tftofi»7;p3*'X ®&&b<&#«m©{£^7;io* 

$/, ~hD> 75/^fcte ; £/'bb<«^M7^;i/75/^b, n&<ktfm 
15 J&^n-^n 2 3t^tf, ZMtKD R^cfctf R 5 «!^-Tfcg&oT^ 



(II) 

(5C#, na» ma. R'\ R» R^itfR^te, ^tl^tltm iu m, R'» R l , R 3 £<fctf 
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(Af 




^ 1 



(in) 



[5£*» lib, mlK R ,B > R !B ^3<fctKR 5B tt, ^n-6nMIBn ? du R', R':fe£tfR 6 il^ 

iTj^jk ttm s feb<«^a^©^7;^^M -cor 6 <&*s wtmmtmm 
t&s), -coor 7 (^4>, wm&tmm-z&z) s^-or 8 wzmmtm 

(2 0) CD-:x-P>$t£{£«Jo 
(2 4) GSK- 3 CD^^PMT^K^v 5S(I.a> 




(la) 



13 (2 0) on^-D>ff^{Eii^J. 

(2 5) GSK-SroStt&B&^SfcK**, SC(Ha) 
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H 
N 



T&3±fa (2 0) Ona.-P>^{SjH^Jo 

(26) GSK-3©gMft5W> SSdlla) 



. 3J&T&5±iE (2 0) <D^;x-P>§t£{EjI$iJ 0 

(27) GSK-3<D^tt£ifi#T£«t^ 3, 4-tfX (1 -**)Vi> 

10 K-;w-3— r;i/) - iH-tfD-;i/-2, 3- (i-^M>l 5 

-;p-3— r;u) -4- (1 -yatf ;k>k-;p- 3— i*;i/) - iH-t?P-;i/ 
-2, 3- [l- (3->-T/^Ptf;u) <>H-;p-3— r;n - 

4- (i-^^;k>k-;p-3-^;w - iH-tfp-;i/- 2, 3 

- [1- (3-T^/7°Dtf;w) <>K-;i/-3— r;i/| -4- (i-^^;k> 
15 H-;u-3--r;i/) - iH-trp-;v-2. 3- [1- (3-#;i/# 

* v^d e;u) >r > 3 — f.;w - 4 - ( 1 > b*-;u- 3 -~r ;w 

- iH-t?ci-;i/-2, 5-^>, 3- [1- o-AM^^DifJi') -r 
>H-;i/-3— r;i/] -4- (i-^^;k>h-;p-3— r;i/) - iH-tf p- 
)V-2, 3- [1- (3-7^yype;w -y>k-;u-3 — <;w 

20 -4- (i-^^;i/-5-^Ptr;i/^w>H-;i/-3-<;i/) -iH-b?p- 

)V-2, 5-i?*>* 3- [1- (3-bHP^->yPtr;W -f > K— 3 — f 



)V] -4- ( 1 - ^ f Jl/- 5 - 7 x-M > 3 - i)V) -lH-tfPWP 




H 

N 
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-2, 5— 3- [1- (Z-7$/7'u¥)l) <>Hh3HW - 
4- (1 - ^f 5 -7x-H> F-Jk- 3 - -f;W - lH-tTP-JV-2, 

3- Li- (3-kHD^Dt:;w -of-;]/- 3 —OKI -4 

- (i-^9 1 ;i/-5-^h^>'*Jl/fc;K>H-^-3-^;W -iH-tfa- 

)V-2, 5-^>, 3- [1- (S-tFP^^Dtf;!/) O 3 — T 

)V\ -4- >H-;W~3— TJ1/) - lH-tf 
2, 3- (i-^^;k>h-;1/-3-^;w -4- [l- (3-k 

Ha*^o^) -5-nbn-r>H-;w-3— <;W -iH-lfD-^-2, 

3- (2-^nD7i-;W -4- (1 -^)lH>Vr-)V~ 3 —f 
;W - lH-tfO— ;i/-2, 5 3- (2, 4-^DD7i-Jl/) -4 

- >h-;w-3— - lH-tfu-^- 2, s-s^tx 3- 
(2-//PD7xr;W -4- [1 - (3-kHa^>7"DWW < > b*-;i/- 3 
-- -lH-tfP-;l/-2, 4- [1- (3-T5/yDh!;i/) 
-f > H— 3 — ' OV\ -3- (2-^D07x-;i/) - lH-bfD-;U-2, 5 




'"COOH 



o) ©^^-p>if^{is»Jo 

(2 8) GSK-3£fi#f-5»R#* ^ (IV) 
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R"\$7mm^ 7U-;k immmmm^ mz7 )V^j^mm7)v 
*)Vx7>T)ifr*>tez>U£om$i2n, R u ~R"te7;pp*v, 7a a 7yik. 
5 mtiiMm&m. mz.7)v*)v. 7)v>r~)v&&tf7)\>*-)vwtm* mrnmivn 

10 #lC7;^^T;Pn-;K 7;UP*~X 7^;k ->7A xbP, 

suts^tu r i9 ot«©s, #k:«7;wi^ mwmT)V3-)v. m\z7 
^^m^tc\^<Dum^mzm^n^mx^±M (20) <e>xol-p>$t£ 

15 (EMJo 

(29) GSK-3£MT£^Sf^ 7,12-^hHP-<>HP[3.2rd][l]^ 
>X7if tr>-6(5H)-^>> 2-7^^-7, h*D--f > FP [3, 2-d] [1]^>X7 
iftf >-6(5H)-:*X 9-7p^E-7, 12-^h F P--T > H a [3. 2-d] [l]^>X7if fcf> 
-6(5H)-*>, 9-* PP-7,12-^b HP--T >> P [3, 2-d] [1] ^>X7if tT> 
20 -6(5H)-* ll-^PP-7,12-^h Hn-f > K P [3, 2-d] [1] ^>X7-£ tf > 
-6(5H)-* >, 10-7^^-7, 12- v>t H P--T > H P [3,2-d] [1] ^>X7-fe*tf > 
' -6(5H)-^X 8-7^^-6, ll-^fcKP-^X/ [3\ 2' :2, 3 7-fe: t!/ [4, 5-bM > b* 
-;l/-5(4H)-^>, 9-70=6-7, 12-^h HP-4-;* h^>-f > h* P [3, 2-d] [1]^> 
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X7i£ t!>-6(5H)-^->, h'D-4-k Fo^^ > HP 

[3.2-d][l]^>X7^tr>-6(5H)-^>, 7,12-vb HD-4-/ h*->-f >Hp 
[3.2-d] [l]^>X7if tf>-6(5H)-3-X ^U^-l, 12-7b HP-2,3-^^ 
. -OHD[3,2-d][l]^>X7ift:>-6(5H)-^>, 9-7p^-7, 12-i?b H P-2, 3- 
5 HP*W >HP[3,2-d][lM>X7ifb°>-6(5H)-:*X 7,12-7bHP 

-2. 3-S>* h > H O [3, 2-d] [1] ^ >X7if b° >-6 (5H) -tf X 7, 1 2-P b HP 
-9-h'J 7;^P^^-T > HP [3, 2-d] [l]^XX7ifb°X6(5H)-:t.X 7, 12-v 
t H P-2, 3->>;* h 3^>-9- h U 7)V*n t^JV-f > H P [3, 2-d] [1] ^ >X7if t! 
. >-6(5H)-:tX 2-^Dt-7 1 12-^b HD-9- h U 7;VtD^?;V-f > HO 

10 [3,2-d][l]^>X7if b°>-6(5H)-:tX ^-7, 12—7 b H P--f > H P 

[3, 2-d] [l]^XX7-fc?t?>-6(5H)-^X 9-^^-5, 12-tfX-(t-7^;l/^^>' 

• ^;pfc;i/)-7.12-^t HD-^>HP[3,2-d][l]^>X7-ift!>-6(5H)-^>, 9- 
7P^-12-(t-7^;!^¥^#;M*-;i')-7, 12-7b H P-< > H P [3, 2-d] [1]^> 
X7etf>-6(5H)-:tX 7-HX-(t-7 P ^;P^>'^;i/fc;i/)-7, 12- 

15 -7b H P--f > HP [3, 2-d] [l]^>X7if tr>-6(5H)-^X g-^P^-B, 7, 12- h U 
-(t^^^i^M^I/M, 12-7b HP-f XHP [3, 2-d] [l]^>X7if tf 
>-6(5H)-^>> 9-7^-7, 12-^kHD-5-/W+^M^M^M> 
H P [3, 2-d] [1 ] ^ >X7-tf b >-6 (5H) -:t X 9-7 P ^E-7. 1 2-7 b H P-l 2-* 
tt*s%)V#~)V*=?)V-'(>Yu{Z,'L-fi [l]^>X7ifHX6(5H)-^-X 9-7'P 

20 ^-7,12-^b HP-12-(2-t HP*XX^;i/W>HP[3,2-d][l]^>X7iib7 
-6(5H)-:*X 2,9-v ? 7P ; &-7, 12- -7 b HP--f > Hp [3, 2-d] [1] ^>X7"fe: tf> 
-6(5H)-3-X 8, 10-X^ □ p-7, 12-i>k HP— T > HP [3, 2-d] [l]^>X7if b°> 
-6(5H)-^>, 9-->7 7-7,12— 7 b HP— T > HP [3, 2-d] [l]^>X7ifb*7 
-6(5H)-rtX 9-7p^E-7, 12-vb HP-5-^^;(/--f > HP [3, 2-d] [l]^>X71f 

25 tf >-6(5H)-:*X 5-^>> ? ;i/-9-7P ; E-7,12-> ? b H P -5-* ^--f > HP 
[3, 2-d] [1] ^ XX7if tf >-6 (5H) X 9-7P ^-7, 1 2-7 b H P-l 2-^ J-)V-< > 
HP[3,2-d] [l]^XX7-tf kf>-6(5H)-^X 9-7P ; E-12-X^-7, 12-7b HP- 
-f >HP [3. 2-d] [1] ^>X7"tf tf >-6(5H)-:*X g-yP^, 12-7b H P-12-(2- 
7P^x;i/)-'f>HP[3,2-d][l]^>X7iftf>-6(5H)-^->, 7, 12-7b H P-9- 
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y HP [3, 2-d] [l]^>X7i3tf>-6(5H)-^->, 7, HP-9-* H* 
->--f >FD [3, 2-d] [l]^>X7i£ b >-6(5H)-*>, 9-7;l,:frP-7, 12-^b HP 
-12-(2-yo^n;l/)-1' > H a [3, 2-d] [l]^>X7iz b>-6(5H)-*X 11-70* 
-7, 12-^b HDH' > H P C3, 2-d] [lM>X7i?b>-6(5H)-:*X 9-7^-7, 12- 
i>b Fn-2 r (;WM\5 / 75 >W > HP C3. 2-d] [l]^>X7if b>-6(5H)-:* 
>, 9-7~P *-7, 12-^b Hp -2- >®) -f > H o [3, 2-d] [1] ^ >X7i? b > 
-6(5H)-^>> 12-^t Ho-10-b FD^W > HP C3, 2-d] [LK>X 

7-t?tf>-6(5H)-^">, ^□KlZ^t: HP-ll-b I^D^y/fH>FD 
[3,2-d][l]^>X7-fc:b>-6(5H)-:tX 7,12-^t H P-4-b'H P^>-"f > HP 
[3, 2-d] [l]^>X7-fe:fcf >-6(5H)-^*X 7, 12-5?b H P-2, 3-^k h'D^W > H 
a [3, 2-d] [l]^>X7if t!>-6(5H)-^>> 2, 3-^* h^>-9-~ h P-7, 12-^t H 

> HP [3, 2-d] [l]^>X7i£ b>-6(5H)-:tX 9-'>7y-7 f 12-^b HP-f 
>HP[3,2-d] [l]^>X7.ift!>-6(5H)-^>, 2,3-;?* H=^>-9->7/-7, 12->? 
b HP-< > HP [3, 2-d] [l]^>X7if b>-6(5H)-^>. 9-~ h P-7, 12-^fc HP 
-<y HP C3, 2-d] [l]^>X7ifb>-6 (5H)-^->, 3- (6-3**7-9- h U 7;|/:*P* 
3^-5, 6, 7, 12-x h 7 1 H P--T > H P [3, 2-d] [1] ^>X7if M>-l-<i)V) 7° P b 

H U JK 2-7^-9-- h P-7, 12- yh HP-f > HP [3, 2-d] [lM>X7ifb 
>-6(5©-^>> 3-(6-^V-9-h U y)VJtU*?-)V-S, 6, 7, 12-T" by b HP~f > 
HP [3, 2-d] [l]^>X7ifb>-2H'Jl/)77 »J pn h 'J;K 2-(3-b HP*:7-l-7° 
P Kn;W -9- H U 7;i/^-P^^;i/-7, 12-5?b H P— f > H P [3, 2-d] [l]^>X7if 
b>-6(5H)-:*X 2-3- H^-^P*-?, 12-v^b HP-f > HP [3, 2-d] [lM>X 
7ift!>-6(5H)-^->, 2-(3-^V-l-7x--M') -9- h U 12-x 
h^b HaH" > Hp [3, 2-d] [lM>X7if b >-6(5H)-^X 8-? pp-6. ll-vb 
HP-^X/ [3* , 2' : 2, 3] 7-tf by [4, 5-bH > H-;i/-5(4H)-^*>, . 2-3- H-9- h 
U 7 ;M" P ;* ^;l/-7, 1 2-5? b H P -f > H P [3, 2-d] [1] ^ >X7if b >-6 (5H) -:t 
X 7, 12-v>b HP-bU H [3" , 2' :4, 5] bP P [3, 2-d] [1]^>X7*? b>-6(5H)-:* 
X 11-* J-fr-l, 1 2-i? b H P--T > H P [3, 2-d] [1] ^ >X7if b >-6 (5H) -* X 
2-[2-(l-b h'D+yy^ P^\+->;i/)X^n;i/] -9- h U 7;i'-*P*3Ml'-7, 12-vb 
H.P--T > HP [3, 2-d] [l]^>X7if b>-6(5H)-^X 2->7/-7, 12-^b HP- 
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-f y HP [3, 2 : d] [l]/<>X7if b>-6(5H)-;T>> 2-3- H-7, 12->>b HP-f > H 
P[3,2-d][lM>X7ifb>-6(5H)-:*->, ll-X^-7, 12-^b H P—f > HP 
[3, 2-d] [1] * > X 7. if b > -6 (5H) - * > , 8^fJV-fi,U-ytHP-fx; 
[3' ,-2' :2, 3] 7if b/ [4, 5-b] -f > H-;U-5(4H) 3-(6-^V-9- h U 7 
5 P * ^;i/-5, 6, 7, 1 2-7 H 7 b H P -•<> H P [3. 2-d] [1] ^ >X7if b >-2--f 

fcW«*n&ifiT*s±iB (20) <D-2.-a>m$iQmMo 

(3 0) GSK-3*M-T5<»R*5, 9-~>7/-7,12-vbHP-OHP 
[3, 2-d] [l]^>X7ifb>-6(5H) 9-^^-7, 12-S^b H D-2..3-S?* 

10 ^>HP[3,2-d][l]^>X7ifb>-6(5H)-^>, 2-70 ; E-7, 12-i^t HP-9-H 
U 7;^P^7";i/-< > H P [3, 2-d] [l]^>X7if b>-6(5H)-:TX 7, 12-^b H 
P-2, 3-5?* h^->-9- h U ^M-D^t^H' > HP [3, 2-d] [l]^>X7if b> 
-6(5H)-^X 2,9-5*:7P^-7,12-5?bHP-<>HP[3,2-d][l]^>X7ifb> 
-6 (510-3* X 7, 12-v^b HP-9- h U 7 *&)i>-4 > HP [3, 2-d] [1]^>X7 

15 if b>-6(5H)-:*>, 9-# P P-7, 12-5?b Hp-< > H P [3, 2-d] [l]^>X7if b> 
-6(5H)-*X 8-^^6-6, ll-5?b HP-^xy [3* , 2\:2, 3] 7if tf / [4, 5-bH > H 
-;U-5(4H)-^>, 7, 12-5>b HP-9-* H^>-< > HP [3, 2-d] [l]'OX7if b> 
' -6(5H)-^->, lO-^P^.^-^b HP~Y>HP [3, 2-d] [1] ^>X7if b> 
-6 (5H) 1 1- X P ^-7, 12- i? b H P —f > H P [3, 2-d] [1] ^ >X7 i: b > 

20 -6(5H)-^->. ll-^PP-7,12-5*b HP-f >HP[3,2-d][l]^>X7ifb> 
-6(5H)-:fr>> 9-7;M-p-7,12->>b HP--f >HP [3, 2-d] [lM>X7if b> 
-6 (5H) - y . 9- * 7^ )V-1, 1 2- 5? b H P - -T > H P [3, 2-d] [1 ] ^ > X 7 if b > 
-6 (5H) y , 9- X P ^E-7, 1 2- 5? b H P -<> H P [3, 2-d] [1] ^ > X 7 if b > 
-6(5H)-^:fX 8.10-5;7PP-7,12-5;bHP-<>HP[3,2-d][l]^>X7ifb 

25 >-6(5H)-^">^ 9-^0^-7, 12-vb HP-12-(2-t h'D^yl^)- f >HP 
[3, 2-d][lM>X7ifb>-6(5H)-3-X 9-7'D ; E-7 1 12-5*b H P-2, 3-5*b HP* 
y HP [3, 2-d] [l]^>X7if b>-6(5H)-^->,. 2-Xp ; E-7, 12-^b HP--f 
> HP[3,2-d] [l]^>X7ifb>-6(5H)-:f>\ 7,12-^b HP-2,3-5*;* H*->-< 
>HP[3.2-d][l]^>X7ifb>-6(5H)-^-X g-XP^-?, 12-^b HP-12-*^ 
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y |<n [3, 2-d] [I]^>X7i£tf >-6(5H)-^>, 9-7^-7, KD-5- 
*?-)V** :: sl3)\''$~)\>*T)V-^ > HP [3. 2-d] [l]^>X7iit!>-6(5H)-^> 
7,12-^tiHP-f >Hp[3, 2-d] [i]^>X7i?e>-6(5H)-tf>^e,&3^ 
J;D^«n^<b^Sfett^^S^t!^$n^>^T^§±iB (2 0) ©no. 

5 -o>«f4(Eji^J. 

(3 1) GSK-3&Efrr**&ftrt«, 9->7y-7,'12-^bHD-<>KD 
C3, 2-d] [lM>X7if t!>-6(5H)-^->>-9-^D : e-7, 12-^fc HP-2, 3-7* h*~> 
-f>h*0 [3, 2-d] [l]^>X7iftf>-6(5H)-^>> 2-7*P : &-7, 12-vfc H 0-9- h 
U 7;i/^P^^-^ > H P [3, 2-d] [l]^>X7ifk!>-6(5H)-:*>,. 7, 12-^t H 

10 P-2, 3-7 * H*>--9- h 'J 7;i^ P *3^-f > H P [3, 2-d] [I] ^>X7if tf > 
-6(5H)-^>, 2, 9-77^-7, 12-^k HP--f > H P [3. 2-d] [1] ^>X7-i£ tf> . 
-6(5H)-:fr>, 7, 12-7t HP-9-h U 7;M"P;Wl/-f > HP [3, 2-d] [1]^>X7 
if tf >-6(5H)-^->, 9-^ p p-7, l2-7k HP-< > HP [3, 2-d] [l]^>X7*:tf > 
-6(5H)-^->, 8-^D^-6, HP-^X/ [3" ,2* :2, 3] 7iffcV [4, 5-bH > H 

15 -;l/-5(4H)-^->^J:^ 7, 12-:7k HP-9-* h^-<> HP [3. 2-d] [1M>X7 

if tf >-6 (5H) -3- e» & 5 s£ j; o M^nsib^-^ * te^ms^ft icn* $ n 
smr&s-tfa (20) ©Xi-p>iT4{E3i^Jo 

(3 2) GSK-3$Sft5M^ 9-7^-7, 12-S?t H P-f > HP 
[3, 2-d] [l]^>X7ifk:>-6(5H)-^>Sfc«^©mS^^^fi : ^$tl^^Ta&^ 

20 ±e (20) <D-3.-o>®$ii%mm, 

(3 3) GSK-3^itt5i|I^ 3t (V) 
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HP+v'S;EmSfc«^m©C l ~C 18 -7;Wl-Sfc«7;l'P^;> 
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5/*;*n-6nsvifci!fcft:ic, E^^fctt^0©7>^s^tci^e)6i®©^ 

h'J7;^D^^;WS; -COM ; -COOM ; &Z>Wt- CH z COOMS (£ 

HD^^<fc^/^fe«7^yST*^$nTV^Ci~Ci8 itfi|*fctt»ft«7 
15 U-^M&art") ; 7->;WS ; -CH 2 -NR30R3i *^U>T$/m (CCT*R*° 

36^^0T«fcViR21, R22, R23, R24, R26, R27, R28 ££^29 ^JC^HC? ; 

*&tt«aokKD^>/*j:t;/*fctt75ySTgtfe$nTV55affi*fctt» 

25 & * & tt#«fc© 7 U ; &5fc 6 tfl fl S & 'N-r d £ S B 

SBtft*fctt*B»^^l^>7U-;^*^S;^5^6tf lffl^fcttaRO^x 
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; YV7)V0ru*<?)\& : -COM ; -COOM ; £fc«CH 2 COOM 

;i/*;p**/tttr;P3*s/*Tiitft*nTV» , rJ;Vi7U--;wi***r) ; -NR30 

Fo^^«kt;/*fctt7^/STStfeSnTV^it«S 

— gB£«T3) ; -CONR30R31S (ClJllfRso^Jc^Rsi^Mia^^^l- 
5) ; tHP^^;W7^/S; *X7x-bi ; #7.**- ; 7^7i- hS ; 
7>)V7fr*-hM ; XM>7$ ; -S0 2 NR3<>R3ig (dCT'Rso^^^Rai 
ttWIB©ai*SWr*) ; -N=N-R32 (C:^TR32 &&g&6fc£H@£ 

fctt«afc©*;i/#*^;k ^^y^sfcrax^**- hmrmm^nr^mmm 

& Z> v > f t if U a" H & &ffi £ -«S £> ii ft $ ft T ^ s O - ^ U n v H S fc « 
N-^iJny FSSr^-T) **f3^; R^£cfctfR^&b^R M 43j;tf R^te^ 

n^n-ipf k&ot, s^fcSdiK:^i?^6«iiift$nfc 1 ^ & 4{@<dch 2 g£ 

frOM? ', NR33g (jmTflW***®^ ^S3&6«HS*fcf*tt»0*;^ 

7;wus, &g& 6 « HB*fcta«ft0^'5 i DK? L ^tretfe*fctt*e«i©7 
u-;i^ 75;wws*fc»x^5iN^-KS^f) ; &s^«-nor33 (c: 

T?R33g«H9IB©ilc*^WT^) £ScT] T^SttMs^Sfc&^ftbOllS^ 

wicw^snsarc&a-kia (20) ©n^-D>fT4tiit^J. 

(34) GSK^a&MTSfMWWVSWfcfX 5 -3-H— 

i?>, r>^;vtf>, r>^;i/t*>, 5-7;m-p-< 

>5?;HfX 5-^^-f>i?JHfX 5 - - hP — T >> ? ;Uk*>, 5-SOs 
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(35) GSK-3$m#-r^%®^\ -r>^tf>-3'- ; ey^e/A, 5 

_ 3 _ _ 4 > ^ fcf y - 3 ' - * y A *3 & Xfi 5 - s o 3 n a - -T y tf > 

-3'-^/^>-A^e»^^^0M^n^{b^*fc^^s#wt^$ 

tlS&T&S-tfa (2 0) 6D-i-p>gf^{EWJc 

(3 6) GSK-3*wm-tz>wnifis ^yv)v\iy-z'- : £Jtt : y&%3t 

(3 7) ±f& (2 0) ~ (3 6) Q\,*?nfrl^<D—*—V>tt&feMM<DW 

set* w^m^*u^#6»n^-rL-p> 0 

(3 8) ±fS (2 0) ~ (3 6) ©ViTn*U^0^:^-D>^{E»JW# 

(3 9) gsk- 3*mm?%wn*n*?zc£z<$&t?%®mn&jj&o 
(4 0) wmmtmvm&vrctbvGSK- 3§iit§iio^i, 

(4 1) #^#«^a.-a>^€3t^J^^feJ6<OGSK-3^ia# 

s k- 3 <Dft&%m.m-rz>Mm 
g s k- 3 <D%&%m.m-rz> omt ltwu gsk-3 ©flH£*fi«"r*fc£* 

H □ [3, 2-d] [1] ^>XTif tf >-6(5H)-^->f|^ -f >S?;Hf ^RWfrW 
gfle. -f >HD*A'/^/-;MBNIi*tLTtt, AflcWfctt, 08*.ttK (I) ~ (III) 
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— f -lH-tTO-;i/-2, 3- ( i -jwk 3 - 

<f;M -4- (i-^ntr;K>H-;i/-3— OW - lH-tfP-^- 2, 5- 
3- [l- (3- : >7/^dif;w) -f >H— ^- 3 — f;v] -4- (1- 
^^;k>h-^-3— r;w) -lH-tfd-^-2, 5-S**X 3- [1- (3 

-7^yyptf;w '(>Hh3-'fjw -4- 

-iH-trn-;W-2, 3-a-(3-AM^nt:jP) 

<>F _ Jl/ _3_^; l ,] _ 4 - (i-^^;w>h-;p-3— -m-trp 
-;v-2, 5-s>*x 3- [1- {z-%)vn^)\,7u\i)V) -y>h-^-3 

_ 4 _ (i-^;H'>H-;W-3— f;W - lH-t! □-;!/- 2, 5- 

3- [1- (3-75/yptf;w >b*-;w-3— r;v] -4- (1- 
^^-5-y-pb:;w**W->F-^-3— -nw -iH-tfp-;i/-2, 5- 
3- [1- (3-fcKp^v-yp^) oh-;!/- 3— on -4 - (1 

-^f^- 5 - 7x^H > h'-JH 3 - < JW -1H-HD-J1/-2, 5-^ 
X 3- [1- (3-7^yyPtfJW -OH-^-3— f;P] -4- (1-*^ 

;l/ _ 5 _ 7l -;H>^-3-^^) -iH-trp-;i/-2, 5—XtX 3 

- [1- (3-kHD^Dtf^) -T >F-;i/-3 — r;w -4- ci-*^ 

-5-^ h+->*;^-;w>F-^-3— - iH-t!p-;u-2, 5->> 
*x 3- [1- (3-kHD^n^v) <>H-;i/-3—r;w -4- (1 

-^Jh5--hD<>hHh3-'f;W - lH-tfP-;i'-2 > 5— XtX 
3- (l-pWK^K-^-S-' f;W - 4- [1- 

-5-^hPOh*— ;v-3— r;w -lH-tra— ;w-2. 3- (2 

-^□7i-;w -4- (i-jwk^F— 3 — r^) - iH-trp-;u 

-2, 3- (2, 4-^DD7i"JW -4- (1-;WM > >F 

— ;|,- 3 — OV) - lH-bTP— )V-2, 5-^X 3 - (2-7DD7xrjV) 

-4- [l- (s-tHp^v'^'ptr^) -r >k-;w-3— on -iH-tfp- 

)V-2, 5-^X 3- [1- (3-7%J7u\ZM -i >H-;i/-3— -r;w 
-4- (2 -^DD7x-JW - lH-KO-;l/-2, 5-S^Xfe.fctf 
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''COOH 



-f y FP [3, 2-d] [l]^>X7ift!>-6(5H)-^>fil*#tUTtt, JifrWfctt, 

mfcfis; (iv) T^sns<t£4&#*tf5ns. 4>t*> fd-ofd 

5 [3, 2-d] [1] 1 > X 7 -fc? k° > -6 (5H) - > , 2- 7 D -7, 1 2- S> k F P -< > F P 
[3,2-d][lM>X71£k>-6(5H)-#>> 9-^P ^-7, 12-i? h FP--f > HP 
C3,2-d][l]^>XTiftf>-6(5H)-^>, 9-# P P-7,12-5? k F P-< > F P 
[3,2-d][l]^>XTift!>-6(5H)-^->> 11-^7 P P-7, 12-v> k HO--f >HP 
[3,2-d][l]^>X7if t!>-6(5H)'-^>, lO-^P^E-?, !2->>k h'n-OFD 

10 [3,2-d][l]^>X7if tr>-6(5H)-^>> 8-7 P 11-5? k Ho-^x; 
C3' ,2* :2,3 7-t? kV [4. 5-bW > F-;l/-5(4H)-:t>\ 9-^^-7, 12-^k KP-4- 
^h^^-Oh*P[3,2-d][l]^>X7ift!>-6(5H)-^X 9-7^^-7. 12-^k F 
P-4-k FP^-f > F P C3, 2-d] [1] ^>X7if k>-6 (5H) 7, 12-^b F n 
-4-* h^-<>FP[3,2-d][l]^>X7ifk>-6(5H)-:t>, 9-yP^-7, 12-^ 

15 tHP-2,3-^>^'>-'1'>KPC3,2-d][l]^>X7iftr>-6(5H)-^>v 9-7P 
. *-7, 1 2-i? k FP-2, 3-5? k F P * 5"-f > F P [3, 2-d] [1] ^ >X7if k >-6 (5H) - 
rtX 7,12-^k FP-2,3-^/ h+W>h'n[3,2-d] [l]^>X7-tfk>-6(5H)- 
;*X 7, 12-i^k FP-9-F U 7)V*U*5>fir^ > FP [3, 2-d] [l]^>X7iik> 
-6(5H)-^X 7,12-v^k FP-2, 3-5^^ h*~>-9- h U 7)V*U > F P 

20 [3, 2-d] [l]^>X7ifk>-6(5H)-^>, 2-^D^-7, 12-i?k Hp -9- hi) 7)V*u 
^M>HD[3,2-(i] [l]^>X7iftf>-6(5H)-^->, 9-^0^-7, 12->>k FP 
. -^>FP[3,2-d][l]^>X7-ifk>-6(5H)-^X 9-7P^E-5, 12-kX-(t-^ 
W*5/*;U#-;W-7.12-^t FP--f > FP[3.2-d] [l]^>X7if k>-6(5H)- 
9-yp ; E-12-(t-7^;i/^-^'>*;i'#^^)-7,12-^k FP-OFP 

25 [3,2-d][l]^>X7ifk>-6(5H)-^->, 9-7P ^5, l-\Z7>-{l-7*)V** s ytl)V 
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#-;»-7, 12-7b FD-f > H D [3, 2-d] [l]^7X7-fe*b>-6 (5H)-*>, 9-7P 
£-5,7,12- b U-(t-^^>l'**^*A'#=^H.12-5?t HP--T > HP 
[3, 2-d] [l]^>X7iftf>-6(5H)-^X 9-7*P*:-7, 12-7b Fn-5-;WM-*<> 
. *;i/^~;V'^^;l/-'l'>HP[3,2-d3[l]^>X7€b!>-6(5H)-^>> 9-yp^E 

5 -7, 12-7b F D-IZ-^^;^*^*;^^^^^ > F P [3, 2-d] [LK7X7 
•iftT>-6(5H)-^>, 9-^D€-7, FD-12-(2-k Hn^>Xf JV)-< > HD 
[3, 2-d] [l]^>X7-tz?tf>-6(5H)-:*X 2, 9-77* P £-7, 12-;7b HP-'f > HP 
[3, 2-d] [l]^>X7i?tf>-6(5H)-3->, 8, 10-77 PP-7, 12-7b HP— < 7 HP 
[3 f 2-d][l]^>X7-k'b!>-6(5H)-^>. 9—77 7-7, 12-7 b H.P-OHp 

10 [3,2-d][l]^>X7-tft!>-6(5H)-^X 9-^D ; E i 7,12*-$?tFn-5-^9 i M> ' 
HP [3, 2-d] [l]^>X7if tf >-6(5H)-^"X 5-^>^;P-9-7p ; E-7, 12-7b HP 
" J > Hn [3, 2-d] [l]^>X7€tf >-8 (5B)-^ >, 9-7 P £-7, 12-7 b 

HP-12-*3 1 ;i/--f >HP[3,2-d] [l]^>X7iftf>-6(5H)-^">, 9-7P ; e-12-X 
^;|/-7, 12-7b Hp-^T > Hp [3, 2-d] [1] ^>X7if b° >-6(5H)-^X 9-7p^E 

15 -7, 12-7b H P-12-(2-7*P^:ij!»-<f > H P [3, 2-d] [1] ^>X7i£tf 7-6(5H)- 
rtX 7, l2-7b HP-9-*3MU~f > Hp [3, 2-d] [l]^7X7if tf 7-6(5H)-#7> 
7, 12-7b H P-9-;* H^7-r 7 HP [3, 2-d] [1] ^>X7ii b°>-6 (5H)-^->, 9-7 
;P^P-7,12-vt:HP-12-(2-7P^x;U)-r>HP[3, 2-d] [1] ^7X7 if tf 7 
-6 (5H) - ^ > , 1 1 - 7* P =e -7, 1 2- v b H P 7 H P [3, 2-d] [1] ^ 7 X 7 if b° 7 

20 -6(5H)-^->, g-ynt-T.^tFo^/^MS^S^-OHP 
[3, 2-d] [1] ^ 7X7 if b° 7-6 (5H)-:t 7, 9-7 P £-7, 12-7 b HD-2-(^M> 
£W > H P C3, 2-d] [lM>X7*?tf 7-6(5®-:* 7, 9-7^^-7, 12-7b H P 
-1 0- b H P * S'H' > H P [3. 2-d] [1] ^ >X7i? tf 7-6 (5H) -* X 9- 7 P £-7, 1 2- 
-7b H P-ll-b F P*7*^;W-f 7 Hp [3, 2-d] [1] ^>X7-fef b°>-6 (5H)-^*>> 

25 7.12-7b HP-4-b HP^">-OHP[3,2-d][l]^7X7ifb'>-6(5H)-^->> 
7, 1 2-7 b HP-2, 3-7 b H P * ~7~f 7 H P [3, 2-d] [1] ^ 7X7i? b° >-6 (5H) -* 
7, 2, 3-7* h 12-^t K D--f > H D [3, 2-d] [l]^>X7iitf7 

-6(5H)-#>\ 9— 77 7-7, 12—7 b HP-< 7 H P [3, 2-d] [l]^>X7irtf> 
-6 (5H) 7, 2, 3-7* h 3^7-9-77 7 -7, 1 2-7 b H P~f > H P [3, 2-d] [1] ^ > 
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X7iftr>-6(5H)-^X 9-" h D-7, > HP [3, 2-d] [l]^>X7if 
tf>-6(5H)-^X 3-(6-^y-9-h'j7;^P^^-5,6,7,12-xb7t HP--T 
> H D [3, 2-d] [l]^>X7if If >-2-f ;» 7°P If*- H U ;k 2-7^-9-- H D 
-7, 12-S?b HP-<-f > KD C3, 2-d] [lK>X7if tf>-6(5H)-:*>> 3-(6-**V-9- 
H U 7 ;M*n ;* ^-5, 6, 7, 12-x h v t H P-f > F D C3, 2-d] [1] * >X7if tf > 
-2-f;i/)77UPXMUk 2-(3-fcHP*v'-l-7*Plf~;0 -9-HJ7;M-P* 
3MI/-7, 12-5?fc > HP [3, 2-d] [1] ^>X7if If >-6(5H)-^X 2-3- H 

-9-^Dt-7, 12-5? t: FP-f > HP [3. 2-d] Cl]^>X7iftT>-6(5H)-^X 2-(3- 
t^y-l-^r-^) -9- h U 7;V^P^^;U-7,12-7=-h7t: HP—T > HP 
[3,2-d][l]^>X7if bf>-6(5H)-^>, 8-7 P P -6, 11-i? fc FD-fxy 
(3' ,2' :.2,3]7if If 7 C4, 5-bM > H-^-5(4H)-^->, 2-3- H-9-b 'J 7J1/^P^ 
9M1/-7, 12-$?h HP— f > HP [3, 2-d] [lM>X7-£ fc!>-6(5H)-^>> 7, 12-i?t 
HP-lfU H[3'.2* :4,5] tfPP[3,2-d][l]^>X7iftf>-6(5H)-^X 
-7,12-5?fcHP-<>HP[3,2-d] [l]^>X7if tf >-6(5H)-rtX 2-[2-(l-bHP 
^>~>7 w\*zs)V)x.?-~M -9- h U 7;^P^^-7, l2-5?b HP--f > H p 
[3, 2-d] [1] ^ > X7 if >-6 (5©-^* > , 2- 5" 7 / -7, 1 2-5? t H P > H P 
[3, 2-d] [1] ^ > X 7 if If > -6 (5H)- * > , 2- 3 - H -7, 1 2- 5? t: H P -< > H P 
[3,2-d][l]^>X7if t°>-6(5H)-:t>, ll-X^;)/-7, 12-5? t HP-< >HP 
C3, 2-d] [1] < y X 7 "if tf > -6 (5H) - :fr > , 8- ;* ^ 11- 5? t H P - 3 1 X / 
[3' , 2* :2, 3] 7if fcV [4, 5-bK > F-;lH>(4H)-3t->*5«fctf 3-(6-^V-9- H U 7 
m P ;* TVI/-5, 6, 7, 12-7- h 7 t H P-T > HP [3, 2-d] [1] ^>X7if If >-2-f 
;W 77 U ^i/fil'XXfJV^WS UVi. 

<>e?;nf>si^tbT«> jM*69fc«u «*.fc£5£ (v) T^snstefrw 
»tfsns. ^Tfe-r>i?;nfx 5-3-H-<>5?;nfx s-T'p^-- f> 
5?;nf>» 5-7PP-- r>s?;nfx 5-7;m-p — r >5?jnfx s-^ww 
-<>5?;nf>> 5-- hp— Y>i?;i/tf>, 5-SO3H-- r>5?;vtrx 5'- 

^P ; E--f >i?;t/tf>, B-S'-^Ot- <>5?;Hf>, 5'-7*P ; E—r>5? 

;nf>5-*;nfr>B& -r>5?;nf>-3 , - : ey^'>A, 5-a-M>^ 

tf>- S'-^y^v'Aftck^S-SOaN a — r>5?;Hf >- 3 , -*/sM t >' 
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OT, 5£ (0 ~ (V) T'&znzik&MttnZtUk&W (I) ~ (v) 

it&M (I) ~ (HO 43<fctf{b£tl (la) ~ (Ilia) <D&M(Dfem\Z&^T, ^ 

;p^<tL,T«, m^mm^tz^momm^ i~io <D7;wi^&tf$.n> 

iMfcWfcte^^k x^;k ^Dtr;k <y^Dtr;K 7*^;k <v^;k sec 
-y^k tert-y^;k ^>3Mk -fvs>^;k *^>'^;k .^v^k ^ 
10 y^k ^-^^;k e-^wwv/^k -rv^^k y=jk xe^i^&tf 

#wc«>'i7 0 7' , pt!;K i^^P^;k ->^p^>^;k s^PM^k 

r-jv, A^-t-jk ^-/^--Jk rt^x-Jk ^n^-fenjk 2, 6-^-^ 
dv) ^e/ u < ^^{S^T^^kT^ / 0»t;w^;p^«> s&E^7;k^;i/ 

(vi)7U-;k>UT«> ^^.^^6-14©^^ -^£fcteHgi5S;©7 U 
25 &tf£>*l3. 

7;kP^->*;k^-;i/fc^^^MtfeStbTtt, n-sfcimot, ^ja^s^ 

1-30, AP^X ~>7A -hD, tFD^-X #;kH*-X #;W\* : E'Ok 75 

a ^y£fcK^<s?&7;wk7 5 a ->^P7Jk+;k {£$*7;k*7/'Ok fi»7 
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ccT^ifcAay>, : ey%>L : <tt^ffiHR7^;P75y» s/?p7jmmw 

7U-;p*«fc^7U-;^*'>©7U-;W»^ fcSlAci&itf^P*^ 117 

;W3*5/» ;w#~;k «7;i^ y -f ;v£<ktf {M7;i/# j <i )V** s s<Dfflk7)V 
*;M»»tt, *n^tiWCAP^>(Y), ^ey*fctt^ffi»7;wu75y(iv),' 

ttT^i>fc«ft7U-;^«fctK«jft7U-;w**'>fc*^it«i*tt, 

*$/, 75 /«?#** tf&tt*. 

^$/*;w#-;KD«i»7;i/*;p«^tt» *n^?nwEAPy>(v)*«j:rw6«7;p 

(vi i i) BJft7 U -;W*«kOfflHft5/^. P 7;WWC&&t£g&g£: LT«> M!2g& 

<s»7;w*;nc*stt<&iity6 (vn) ©jyrc*tf&*icip*., «Atf{ftft7;w* 
fl*.m&ft i~3 <d. mk7)Vtt 9 s* «»7;P3*5/*;v#=;k Aoyx 
^©<s»7;p*;wi5»tt, -en^nti9BApy>(v)*j:twaR7;p*;Ki) 

W-f>F'JKK5 FUfilWfc 3-7'J-Jl'-4-'f>FUKW5FI 
$# % -f >HP*;W;^/-;HI»», <>KD[3.2-d][i:K>X7-tffc!>-6(5H)- 
>$>;nf>SI8#:, <fr&4& (I) ~ CV) *<ktfffe£<» (la) ~ (Ilia) 

tiEtttt, U>BWW:^0«l«MWfc» IHHfc TH>ttt, 7T 
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^^m.uEo7)\^ti^±m^mM, 7;u=-~^a^ m&wzE-timi^n. mm. 
ex-r y f u w ^ F^f##, 3 - 7 u 4 — r > f u ^ f« 

^>FD^;W\V-;WM^^ -f.>FP[3,2-d][l]^>X7ifli>-6(5H)- 
^->g|^#:^>^;i/b*>^^, (I) ~ (V) (la) ~ (Ilia) 

EP 470490, WO 93/18766, WO 93/18765, EP 397060, W0 98/11105, W0 98/11103, 
W0 98/11102, W0 98/04552, W0 98/04551, DE 4243321, DE 4005970, DE 4217964, 
DE 4005970, DE 3914764, W0 96/04906, W0 95/07910, DE 42179464, US 5856517, 
US 5891901, W0 99/42100, EP 328026, EP 384349, EP 540956, DE 4005969, EP 508792, 
W0 99/65910, W0 01/037819 ^(CiB^^Sfc^n&^Dfc^^ck DM 

GSK-3<Z)nt&£M'f£tJSt<!:LT, short inter fereneeRNA (siRNA) 
%&mtZ>Ztb°V&%>o GSK-3 \Zj$'T%> s iRNA &NAi O G 

SK-3£>^5i£«iJU ^r<DU^> GSK- 3 (DfS^m^t ZZttfT'^Z, 
siRNA «, ^QbO&%%Mmmzm\?%Zt\Z&<oTGSK-3<D%&Z®.m 

-rs z twx*%z>m\ siRNA %mm't%<??-&BMWzmA'tz> zt \z&<? 

h h G S K - 3 \Zlti? siRNA &fc&t ZrMzte. MOUt^-'/ 

■fimm*>nT^Z>1fi. MpLU. khGSK-3©;*yir>^-RNA@B?iJ4 , CD 
&MO 1 9 WM(D*X", tfT-y&Mty by>®^ 30~52%T-&£ Z <h, 3' 
^(D5^S©^^ 3^S^±^7x^>*fc«^U> ? >T$.^C«h, 
20t^m?£<5Z:£, 3#@CD&S#7x->T&£;:£, 10#g©$I^iJy 
>T'&£££, 13 #a<Z>mg)^y->>^T&5e:<^ 19#g^*^7xn 
yr&ZZtA9&B<Dl&mt?Vy>RZf^h^>Tfc^Z\t(D&&ft&&Qg' 
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5 AOM^S/Wyuy-TX^ii-SeittckD. t bGSK-.3£#1-$$l^ffJ& 
• siRNA &YEM-TZ>Z£tfr%2>o siRNA CD^rfc, *S§L /W^U^XHtt^teS 
^^^DnJfgl?^^ M;>Lfc£. Silencer siRNA Construction Ki t (Aid i on 

^tt©:/P bn-)UZ'&oZ.t\Z&V)mffiTZ>Z.tftX~%Z> a SfcsiRNA 

T^rffit?&5*«, fllfctf* pi GENE hU6 Vector (iGBNE|fc«) KJbf3©#feK:«fc?)il 

{Z&yftMT&CtiWgZo siRNA^ siRNA £fg^T&^^— ©Mfl^^ 
\\±M.*W5&\Z&X)^%??$>Z>ifi. $l*.£Nucleofectx>r Device (Amaxa #M) 
15 &ffl«O^D Yn-MZfc? Z\t\z£r)^M?Z> Z\ ttfT-ZZo 

2. GSK-3<Dm&*mm-Tz>y>in<DMm& 
GSK-3©stt*Birrs«»©8»Stt, ta tt8M&K©#*ET» gsk- 

3 , G S K- 3 Klcfc D U ^AsStlS^:/^ K£<ktf AT P £##£i±fc^£<h, 
[ii] ft»1»KO*?lFfiET, ±13 [i] OGSK- 3, G S K - 3 «k 0 U >mt2 

20 n«^^H*«fctfATPS*#Stfc«^©» Ciii] U>^b$tlTV^^y 
^HfiDKJBJfe, J*3£U Civ] »»®K0##lETfcJfc'^ tUMMt0#«fFfc 

G S K- 3 £ LTtt> G S K- 3 ©JStefc^TS fc0T&n&#£[E££ftfcV> 
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SK-3 a*fctt0£»tf*Jlfc#T#* ^#:Wfc«g3^J#^llr^$n§7^/ 

^AbvMiiWJ^S^t-^^^tckOlX^T^Clt^T^^o GSK- 
3 £3- F-TSjte^tts G S K- 3 £3 — FT5m£^T&n«#KI8££nfc 

GSK-3 aSfctt/S^n-H-rsjtertFSftifail^T?^ ft^©t«ffi^J# 

GSK-3 £c£Dl) >&ffc £ tVbU?- H £ tt, ^ 'J 3 £ ft 

SSM^IRtCgl-^-rs eukaryotic initiation factor 2B (eIF2B) m& 

no)7=i';Mmpwx\ g s k- 3 ic«k d u ^flssnsswas^trrs /mBa^J 

GSK- 3<pm&&Mfe?Z>%&tVT} l Z. mX\ZV >ROl^f*SATP 
tUT [r- 33 P] ATPftfflK «lft«&©#ftT» Sfctttt»«S#SFffiTK:^ 
HT, GSK-3 cfcS^U 3-y>^«»*S&tt«»*©0 >Rfl5»ffiS^«J 
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8U ^UfcU>fc£© 1 &Mfc2*JBVvcMT*S. 

-m. wmu mmu- m&m. m^mu ^mm^a^mmn^ 
g s k- 3 ©^tt^iaiFrs^fisfctt^o^s^wicsiF^snsmota-^a 

&<J;«^««* &#©¥!&> fl?fi> te#f ^*i3lK©ttR*fctt* 

««fc«fcDftfc*#* figA-A^D 0.01mg~lg, $?&L<«0.05 

~50mg Sr— B— m^ViU^cm^^-r^o IMRrta#^H©#ftata4h©»&, J$A 
— A^ D 0.001 -lOOmg, £f£U<fet0.01~10mg£— B — HlftV*U3S$ClHlt£#T 

4. tti«#«Bia©-3.-D>if^ilE3i»l 
#»<*ISJia©=3.— a>»r^{E3iJW^ia, invivo^&fcUnvitrofc&UT, # 

g s k- 3 ©^tt&asrsfews&tt^oais^wtcffssnsifttt,- 
m&m<Dmm®M£\sxm&?z<D&m&L^. ^nzmmmm^ mm 

&£tfA\Z&m2ft2><b<DX&Z>o 

14&Pl#T^^K*^tt^©^S^WfCfi : ^$n^^S:#3!6lr> £&ttffi6©-flfi© 
^©fe86©^«^t©®^tbT^T^il<?:^' : e#§ 0 ^ne^»J«> 
±IBbfc#aif*m©K^I^«©*ftK«J:D8afi'r*c:t*«T*, R«l©8!## 
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tmts** mmmmm?zzt\z&v* ~3.-v>m&^ mm* 

invitroT^^O#^«0^^-P>^{S^J«:ffi^^^ G 

■■»»*6l**Wft« t «lfiSW'r6^tttL<Ttt', J. Neuroscinece, 19, 8487 
(1999) *3<fctf Genes & Develop., 10, 3129 (l996)©^©^tC2pDT, 

t h^e>fife##^#a«3X^1-^^tUT«, Experimental Cell 
Research. 289. 378 (2003)fBm©^^«PDT, /Ht^-tioT^l 

lO^/crfSaflDrtGfrWBfMffllS^^T, M~a.-n>£r£{E3ft3J£ 100nmol/l 
-100/zboI/I ©««T«UBStt3CfcjW*l^. U^tfASJ&tt-tO* 
a^ttfctfgStlSifttt 100^mol/l—10minol/l ©^Tf^ffl^it^dii^S t 
W#M^«t^^©r:a.--D>^{£»J : &^M$ii:, 37tTC 5%CO 
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2 H1^T> 4-14 BPaU 2 H*.*fc^**fctt»^«^tftbW5#ll»« 

&ftfcfVvrn©ig*refc<fcl^ 1%£>N2 supplement (Invitrogen ft$S) ££tr 
DMEM/F12 i&i8l (Invitrogen %tt) fe£&fflV>S©3W9F*bW 

m$m&&tvx\t. n-*>v>m. 7)vy/\<^-m, 
ire* m*** immm, ;\>^yh>nmm. &&&mc&> mmmmmmt 

A*ttfc«t0-jL-P>^€^Wfc««E"r«Jli:* < T*§OT [Cell, 110, 
429 (2002)], jftjfiu 6-hydroxydopamine(6-OHDA)^*feto-f ^>WSt^O^ 

&ttmtlsX}ts 09*.«fl:filkgM§0 100/ig~10mg, »^b<«SOOxtg~500ng 
0 10/iig ~lmg , $f*b<« 100 /i g~100ng B— lelft \t*V$k®& J 3-'TZ>. 

m^vtc^-u>\%^(D^m\z^m^t^z.tt^x^^. 

MmMfa*Um?%£t&X%%7u^7 : tti/VVi;> (BrdUh Green 
Fluorescent Protein(GFP)^-^#7# h^?—^<Dm&WM^ffl3.fB&r?& 

*mzmnmmM\z&^tc'&, mmm^-B-m^^m^vx 10-20 0 
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Tuji ntt»m®ii££, ^uyvv-^tvcm-Zo 

##M 2 |Bf!c(D^^l?m#T# 3 ANSC-7 $Jjfc£, lml <D \%(D N2 
supplement (Invitrogen^) 1 20 ng/ml <7)FGF-2(PeproTechft§l)£^tf DMEM/F12 

fcJl? 'J t;i/-f>.^<k^7 s - >T3 - h Ufc 12 ■k^m^-( vis^Z 

iKmfcQ 1.8X10 5 i@$#, >*^-bT<So FGF2 

0. 5%©Ji&^JfiLMR^ \%<D N2supplement %StS DMEM/F12 (Invitrogen & 
§8. J£TF> #ft^i§i&<h*rr5) iliI^ibT^§iit5. ^"©^ 
PBS (Invi trogen &§2) gfcte DMS0 T 0. 0lmiool/l~5inol/l ©f&BT&ITOfclf&IRU 

fcGSK- 3©^sE$Ts^is^n^n iooo #<d i ®mmisnir%>o 

> h P~;i/«h IxTIrI^SO PBS £fcteDMS0 s^inf 

^) KBI&l/ 20 ^fTO/SI" 3» 0.3% TritonX-100 (^ft 5< xX^ftlS) 

• ft^tr PBS *m 5 »m©«S»* 3 E!ttD5g*r. PBS 10%-V^ 

PBS f 1000 ig^bfcT^XfciTujl (U^'JMV^^I) gt# { 9 s9 
T T^FUy^aM) ^4*01? 16 WSliS^^^o ^(D'te, 0.3% TritonX-100 
fc^tf PBS &mWz 5 2fi3©«G*§H£ 3 ®»r)$g*f . 

WZs 2y&Lfc£VT 1000 fi£H^RbfcAlexa Fluor 488 3 >>^y- h^tft? 
#X IgG (Molecular Probes £MT 2 P#IS£J&£5. IW£ 

Bisbenzimide H 33342 Fluorochrome, Tr [hydrochloride (Calbiochem1±$^ JUT 
H33342 tm-f) 1/xg/ml £&3<fc? fcSJOU &£^&-T5. PBS fcgt 
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iWcVtt k\z.&Z>~z.-n>m$L®& (i) 

• ±|B7©^C<kt), ANSC-7«©^H#^PBST0.01, 0.1, 1, 3mol/i 

1000 1^*, MSC-7M£^WT3i&Jfc«*0U $Nt 

2&g0.01, 0.1. 1. 3wl/lto«ft'JWAWlfni.l, 1.3. 1.8. 2.H&£ 
C&fbU^A lmmol/1 JgJUTWlcSgfc D), &ftU3 1 £"A*«Kft*Fl'TJt 
10 ftlbfc. £fc 3mmol/l CD&ft'J 3^ Afc<fc* H33342 |^®£$BIJ&Sm&ft;'J 9^ 

& u j-v &fe ansc-7 aiia©-i-D >fr^«f^ffl £3rr 3 u^ss*^ 
u>mmmmo.oi, o.i, i, 3moi/ii?^-n-£ni.o, i.i. 1.2, i.2^t±t 

H^J2 :&teU^A££3~^-P>ST£<E3i (2) 

ANSC-mmiaki^-rsna.— p >»f^ffiJif^ffl^ bdnf *5«fctf Bci-2 ©56SH«fc 

«fc-5t>OTfe-5^f -53&V^0J6»^-r^fcis6, U^AldckO BDNF 43<ktK Be 1-2 
20 ©^^{Eii$n5^S7&^^*«J RT-PCR fc«fcD##rbfc- 

'.ANSC-7 2ml <£> \%<D N2 supplement £ 20 ng/ml (2FGF-2 DMEM/F12 

*fct> 4.5X10 5 ^ld^:§ck-5^f|-77t*^ Hft'f^a^-M/t. 1 fttf>« 
*>SRNeasy mini ki t 0*7$* ^ttWfcJB^TStt^O hn-;Mc:feT£.RNA * 

"5 27tlC«3mol/l (Dm^)^^^O) 1000 #<D 1 $»,SU© 2 ft£« liol/l 
OififtlU^Aft**© 1000 1 ^M^iPUfeo 2 J*£ttfj3§S© PBS & 
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H3Nlfli*lMW>& 6 RNA JtfBi?I&#bfc& 5(ig UNA 

fc, 10m 1 O 5XDNase buffer, O.5/xl0RNase inhibitor (40U/m 1)> 2.5m I© 
RNase-free DNaseldU/^l) (&±:/D*;tftt») fc^n-enjD*.,' 
ft£50Mltbfc. 37*01? 30 '^WR«**fca» 7x/-V^ DD*JW>ffl» 

DNase $Q,3iLfc& 1 g <Z>£ RNA Kl 0.5Mg/Ml 3*(dT)12-18 T^T-fc 1 
M 1 JH A* «»***?&&* & 12/z 1 i bfc.66T:T 10»W^»Uifc«*JiTft»U 
4m 1 © 5X synthesis buffer H>fc>P^:c>ft§l)J Ml ©lOmmoi/l dNTPmix, 
2m I ©O.lmol/lDTTUMl © 200U/mI Superscript IIRTtt >lf hP^x>*fcfS) 
£JD*.». 42 e CT 50 £f*3£j£Ufco 90^1? 5 ^iattP»Ufc«5k±fc: 10 »M«V>fc. 

^CRNaseH(2U/Ml) M>\dhUPx.>%M)&llilM%.. 37*CT? 20 
U ScllTKSia^T^S^ 200m1 fcTS£tfc:<fcD cDNASflsfilLfc. 

»Ht3>hD-^tL/t7 7 HK©£RNAj&>& cDNA£{fr£bfc. 1 Ml 
©^cDNAK, 2m1 ©10Mmol/l ^--f^ 1 — fcyK ImI© DMSO (t^J^'ffX 
^ftSO, 2m1 © lOXExTaq buffer, 1.6m1 © dNTPmix> 0. 1 m 1 <D ExTaq(^±, 

T 1 BO'CT 1 #|BJ, 74*01? 1 ftmcoV-f # )l>&, Be 1-2 JMft PCRT 27 1M 
* ;k BDNF PCR T 35 1M 2 )V& D Sg U ^ft^ft© cDNA 0r Jt £ $ ttfc. ■ 
Bcl-2 ©^4ItC«@E#J##6:i3<fc^^ DNA £, 

BDNF ©«ffilCjaaB^J##8*J;t^9^Sns^SBB^6^:*'&J« DNA £7^ 

ttffiDNAfclu 1.8% 7#p-x (t*7<f^^t® y;iar«^&S&u X?- 

T'^Hibfeo Bcl-2 ©/\'> r*&&fcJ3Mbl§§$&& 24 KM B*J:tf 6 B @ 
fet^U^^A©^^fc«t0^bb^ofe.BDNF«^bU5 i ^A(Z)^^^ 

bdnf ^Lrcmm^wu<o^^tf^<M^)^o^tmm^^'--^>^ 
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mmis imkvrv&fc&z-i.-uym&EM (3) 

6 fc«kSt>©T?ifeS©^*ra5A>fc1"«fc«>x U^AICfc* ANSC-7 

7tf h-i/7ilIlfSWrtfc. 

±13 7 mtV^OA^mmm. 3mmol/l £&5<fc5 fc ANSC-7 fflj|& 

S^WrsSfl&CSSlniUT 6 HWH«U«[ftU^A*»JlPbT«*bfc ANSC-7 
«tP>hP-^iL'TPBS £8sinbTig^bfc ANSC-7 ttl<h$\ in situ MM 

>hbfc. 

15 ^bU5 1 ^A«MSC-7M©7^h-^X^»Jb^Viil ( t^e>^«!:75: 

±IS7 ©^Sfcck D» ANSC-7 «©$Hb§tSB$K:, 5Mg/m 1 * 

X'J>m^{:, J^JS^O, 1 &<fctf 3mmol/l fc&SJcSfc&ft'J 3^A£ 
25 »U 6 BP H ^Mb^£ffofc. 

3mmol/l ©^t:U^A{C«k^^n.-D>JiW«, 5/ig/ml <ZH> 
* U >*#Nf izit^ 25 Mg/ml >XU>*#lfT 0.70te<t&D tffffcteTb 

±Btmm<o^mzXs -i>zv><Dttt>wzmmm.&Q, i&&zf5u. 
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•mol/1 \Zt^^o\Z.y^)V7sn^) >&i%m\Z.&ls, fem&ftQ *fctt3mol/l © 
#1, 5/imol/l CD7^;PX3U>T-en^ni.9, 2.2teT?**©fc**U 3mmol/l 

©^{bU^^A^Bft^n^n 1.2, i.i ^ijn^b^ofe. tot« m 

U «7 A ©8 WSH* 1 L/T», G S K - 3 ^>-f 7 9 s h -;W - 1 - U >$? 7 * 7, 7 
7; $,--^^y5 / }x--;i / _j^ij^^7 l 7 7 ^---tf^e>nT^D [Nature, 417 , 
292-295(2002)], -T >XU ><!:7:*;WXP U >ttM»»fcGSK- 3 ©?§& 

£|fi#T5£t#ft£ftW£[Mol. Cell. Biol. , 19, 4989-5000(1999)] . W 

mWlM 5 : G S K- 3 ©SfcWMSlI"?** SB-216763 feckS-a-P 

i &m<D^mz «fc i?pfiEUfcGSK- 3 ©3ftft&$$i t e>n<5 

SB-216763 [Chera. Biol., 7, 793-803(2000)] 0. 1 *5.£tf0. 33mol/l Kl&* J: 

?\zmso\zmmis* ±ib 7 ©#*£££ ^© 1000 #© 3 ansc-7 

TSi&iSK:, ANSC-7 fflU@^S£&i$£S^U *NfcBI*«6 0@0Za-D>t§ 
•£©8H> Tujl |^'I4©-;x~P 0.3, l.Ojtimol/l © SB-216763 

oT^ti^ni.JE i.zfe£teQn&&wmzmmzn]jaLfr. jc^t, gsk 

£#93 Zfrtte-D fee 

$M6 : GSK - 3©Ei#Sin?&3 12->? fc Pa- f >Ko 

[3,2-d][l]^>X71ft?>-6(5H)-^> (Kenpaul lone) £J;5~:i-D>gr£<£iI 

1 izTKhttfc tmmojjmz*. k> » g s k- 3 # j^im * u 
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— if(£A"F- CDK£WT)<Dmmffl£lsX9QP>ft2> KenpaulloneCBiochem. J., 
371_, 199-204(2003), CALBIOCHBM &§![] 0.5> 2 5mmol/l \ZfcZ>&? \Z 

dmso \mMh, 1000 #<d i mmom dmso mw.^ ansc-7 «£^tt 
>ho-;i/<tux^s©DMso ^»tfc, zrcmmiz., cDKmmmtbTfti 

G S K- 3 «fc <fc /^iiia^l^^^^ Roscovitine [Biochem. J., 371;, 
199-204(2003), •>^77;i' H U y ^ft§0 £> 2, 5 10mmol/nc^J:5^ 
DMS0M$PU mmWXD 1000 ft<D 1 ^*tf>M DMSO ANSC-7 US^ttt 

5ig&fc»]U 5HbtPI&6 B@£>Tujl |#&~a-P>2££^*fTL£:o 

^•05^ Tujl mfcn.-D>m*ll^0.5Mmol/l OKenpaulloneTlt'143 
>bP-;i^J£il£bT 1.3^ 2jLtmol/l T 2.7 0, 5jLimol/l T 3.7 fg<h&D, 
Kenpaullone ©^m^^^lc^Jijinb^:o-'^^^2/imol/l ©Roscovitine 
Tltten>ba-^«titgfbT 1.0 fg, 5 n mo 1/1 7? 1.2 {g, lO^mol/l T l.H&T 
$>r)^n^nmMmt.M<s Roscovitine Tujl :n;x-a>ft®8inttR«> 

&nfcj8^fc. feT, Kenpaullone tt-3.-P>Sf^€itf^ffl&^. ^-Offrfl 
tt Kenpaullone ©CDKIB#i£tt*Cttfc< GSK- 3ffiL$?gttk:Jb5t>©T?»S 

filh<fc9> U^^A> SB-216763 CP1£?\ GSK- 3 *»ttSJ#^ft 

$mm : gsk- 3 pmtt-&ftm\z&z>~3.-u>m£.<Dfflffl 

Neuropathol. Exp. Neurol., 56, 70-78(1997)] , T)W/\-i ^—ffif&tiLOWMt. 
GSK— 3 /3 ®§|^£i38£#>£-r3fca&, &&nm&MM<D—z.'-v>ft<k&Mir 

5gsk- 3 3 nmmomm^ uhnv<i)wvr#-&m ^xmm hit. 

SK-3 jSJt^^P-HT^cDNA^TO^^t^bfco 2.5/zl ®£fg! 
cDNA \Z. Zn\ (DW^m^l Q$>£.Ul\ 10^mol/l ©^9^f T— fey h 

(;/DUP*#:i?), 5#1 CD 10XPCR buffer for KOD-plus-, 5/i 1 <Z) 2mmol/l dNTPs, 
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2m 1 © 25mmol/l MgS0<, 1 m 1 © KOD -plus- DNA polymer as e.(J£A_ts g&M&fltttS) 
94/C-lr 15 #P^v 60t:T 30 &M, 68t:ir 1 # 20 ^©IM 2 25 1M £ 

• . i 

5 G S K- 3 /3 ©3^— t?Sj&£&?^IITfc3 8 5 #@ © U >B&&7 

)V^>m^\Z^mVt^^Myy hGSK- 3 3 it&^CProc. Nat. Acad. Sci. 
USA, 92, 8498-8502(1995)] S3- K-r*cDNASRI«fc:^T©J:5K:W»Ufc. 

2.5m1 0S?tl7y fGSK-3 3jt^*3-H*TScDNA*»StUT, 
@B3Wtl 0&£tf 1 2^£>&5:/7'1'T— fe7 hGSK 

10 -3/3©5' *S8(M!B$^cDNA&i8«313\ E^JS^l l£«fc"tfl 3fr&&& 
V— fc «/ h £/B V=>T^S?7 y b G S K- 3 0 © 3 ' *$&<H$$hl c DNA 
SitMiS-frfc. ^-n^n©^* cDNA©tg^S^Mi:bT, E#l##l 0*3 
itf 1 lJ&^feS^-fT— • fey hfc/BV>Tfcftffi9v hGSK 3 0 O^Sc 
DNA«$tfc. 

fc©^X^/-;i^Jn;^Ti£l££-t3\ QIAquick PCR purification kit (3r7£*> 

iiiV>T 10Mg © pCLNCX ^7X5 (IMGENEX ftjH) 10m 1 © 10XM 

/1>>77- 5m l ©Hindffl (^*5/W*tfcjK) Sin*., m#*in*.T IOOmI 

X^y-;^Jnx.TDNAS«^#. 32m l ©MltTfClCj^l'Tc. iDNAi* 
£ 4^ l © lOXBlunting buffer, 4m l© KOD DNA polymerase 72*01? 2 # 

-;i/£2Hl*TDNASi£i§:£it\ 43m l ©M®7jctC^0Lfems 5m I © 10X 
25 Alkaline Phosphatase buffer &cktf 2m l ©Alkaline Phosphatase C£Ub, ^^3 

;l<A^Sbfc©^X^7-;U^j!jp^TDNAStt®^^M7K^^bfco 

d ©9J#r \stc pCLNCX 77 X 5 F ^ * -3 m g fc±SB*CgSS U&'3 m g ©SF£M * 
fc«fSI©7y hGSK-3 /3 jte? S3- F*r* c DN ASriS^b«ffi7K* 
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Jn;LT4jal £U 4^1 ©ligation high ORtfttttttl© *lP^ 16*07? 12 PfME 
J&$i*fco Cin^E. coHDHSa uyMy-yht^ WXyrt-itftSS) thy> 

JSfctU Endofree Plasmid Maxi Kit (^T^ttR) £JBV>TSs#:/n h3-JW 
5 ^oTpCLNC-GSK3/3 DNAfcitf pCLNC-GSK3j3 (K85R) h* DNA 

)k\Z, &Cf<Dt^^K7^)^^^-^mV, ANSC-7 »-a-Dm 
fcfHto5«ltl*»«fbfc. pCLNC-CSK3/5,'pCLNC-GSK3/3 (K85R), 

3 >h pCLNCX7'^X 5 F^^-DNA15jtig£> £ft-£n pMD. G 

10 r^7^-DNA(^III7-7ffl^<J;05^5jtig£ 2ml (PD-MEM high glucose 

i-i>\d hUi?x.>#M) lCj£$?U Transfast transfection reagent (7*D 

h7>X7x^^>3>03 B^{-,^±m&0.45jum<D7^;i/^-(Millipore 

50,000Xg, 18X:7?90^K^n>.»«IU&.-±«SK*l/, «bTl>57< 
1%<Z)N2 supplement £20 ng/ml <Z> FGF-2 t 8#g/ml ©J'Wb'S+IJ-^^ HJ > (~> 
^7;i/ H U V^tiM) S^tf DMEM/F12 tftMlfc, 1 fc^UfcfrS; 

y-s^ZlfV^tzK) 1. 8X 10 s {@$V^T-»gb^: ANSC-7 «^e>i§^±?*€rl^ 
L/, HR^ l tn«te*Mfe«!*6 B&©Tuji Kttna.— D>Sc*»«f Ufc. 

25 •e©!^ itttn>hD-;i/Tfe^>pCLNcxck«9^bfeU'hp^'r;ux*^ 

$1i#fc$^fcMSC-7iTO£lt^ pCLNC-GSK3/3 <fc QftUVtcU h n7-f 
i^tGSK-3 13 SSfBJS^«»ft$*fclfflliaT?ttlff*-i-D>»3a«3 
3 xmMlzM'PLfz. ~15, pCLNC-GSK3j3(K85R)ctD^SLyc:l/hP^'r;!/X« 
JfeS-fr*}-- •fc?S4££&fc&V>G S K- 3 0 (K85R) Sri^%^$ii:^$#»lia 
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4 < , 196*3 » P -;i/lr & 3 pCLNCX £ V f£*M Ufc 1/ h a "M Jl'* 
5 $oT> 7>y/VI"7-#iWu GSK-3 0 ©JS§8^K:«k5«M$HP©U>® 

.sn, sssjg-rs^iiBtt^stu GSK-3ia#ww«0 v ^i^.^7;^/w 

HWJ8 r^SK—^T'SP'f H^^'5 1 HfC t fc^Z-a.-D>|ff^<D^JtGSK 
10 - 3 |S^jK<fc3»J<MBfc ( 1 ) 

7;i'!y/N<^--Jpf©MS , T?cb§i:#^.^tlT^i§^^T ! ^-5CProc. Nat. Acad. 
Sci., USA, 98, 11039-11041(2001)]. A0C1-4O] (BI0S0URCE #») £0.1% 
(v/v) YVyMuWBt frXJ'CT-MWti) T?10mg/ml £&SJ:5K:&flFU 
15 25*01? 1 BfP^Mbrc^ PBS T 0. 5mg/ml fcS&JRbfc. 25*01? 24 P#IHfi&fiLT& 
^•#<&^^ii:[J.Biol.Chem., 276, 42027-42034(2001)], H»09 l.C^bfc^tt 
: tra*©3SFj*fcJ: 0 ANSC-7tfflja©^<b«l*I^C»»flE0..lBig/Bl fc£*J:3 
«JflU !#ftP>hP-;i/tC«|pl^ft©PBS^] , jnL/ l to ^fcMS2 0^, 4B 

20 iCfciftl^bfc, 

%<Dffi%:. Tujl |^|£-i-P>^:«^MAi3 <7)»ICJ;D 7 8 %%mzWP 

25 :^i^-^75D'f H^y^Hfc«kS^zL~D>ff^0»J<hGSK 

-3B&«lifcJ;*«l«!l©«l» (2) 

<Z)M4> C <k 3 % ©1? & § i; ter: a - P >frfc<Dfflffl\Z «fc -5 t> 0T?*£0*> 
£§*36>jWrt £r&g!Aj3 OANSC-7«»C^ft-a7^h— >^0Sii^2: 
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m&ms tm&®-%mz&*)\ o. img/mi o^mai3 £^rra$Mb& 

iiigi&fclcfcD 6 HM^fcI^bfcifflSC-7«iat3>hD-;l/fcbTPBS-S«&rr 

7#i — ^BM4»iis»tt^aiA a asm £ .to ux«inbfc*«* 

k^SAU fcJ:*«rfe=ij.-a>fc©«^tt, Ttfb 
$mWl 0:^S^"^7SP-f H^^HtCck?)=ia.-o>ff^cO^Ji:GS 

k - 3 icj;5iioi?i ( 3 ) 

Wfi!lTANSC-7ttiaS^Mfcfl3|-r*IRK:, ittfcy?-#A«l*tt« Smol/U $fc 
Kenpaul lone 2 # mol/1 «£ 5 iCin^L. SHtBtfc 6 Tuj 1 

*©e*. ^fbU^tfASfctt Kenpaul lone £iBX.££ tfc«tO, Tuj 1 Klfc 

fcT,GSK-3fiiitt^iAi3 tC«fcSna-D>«f^©«l$!l&#l»1"S 

1 : GSK-3©MF&TT?&5 Indirubin-3* -monoxime Idi^na.— □ 

mmm i csufc^t ra«©^ft^«k g s k- 3 ommmtLxm^n 

Indirubin-3* -monoxime [J. Biol. Chem., 276, 251-260 (2001) , z/V 
^T^FUy^&S] lmmol/1 \ZfcZ£5\Z DMS0K:*&fl?U igiilfc© 1000 # 
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©lg*<0#DMSOiS»S£, ANSC-7 M£^#1~5^m!jnU fl«£^&6 
B B© Tujl IHtt^a- a >®c£#*f Ufc. B?tt=> > ^ D-JWfcLTMS*® DMSO 
ZmUQlsfco ^S^lMmolA© Indirubin-3* -monoxime 

fcHT,' Tujl te^^-D >»»|&ttP > h D-;Wi]t^bT 1.4 {BfcWSfciB 
tiQbtco &?T> Indirubin-3' -monoxime tt^a— OJR^flgJtfPfflft^Jlt 

£U<fcO> U^A, SB-216763, Kenpaullone GSK-3£P1#T 

£R0|J1 2 : GSK-3^-r«4#ftW«:siRHA^«fc*-a-D>»r^iEJi 

short interference RNA (siRN^WaifiTpSWftftK:^ vZWyt* [Nature, 
4Hr.494-498 (2001)]. &##g#«M&fc»3g*rS G S K- 3 Z&m\zm.mtZ> 

£1\ t^DGSK-3/3 {CftT 5 2 UOit^m s iRNA © ANSC-7 « 

TO/y^^>«»*IM#bfc. ANSC-7 mi&lZ&-?2> siRNA Rat NSC 

Nucleofector™ Kit (Amaxa ftgD£^TfT&ofc. 1 X 10 6 flil<E> ANSC-7 W&\Ztt 
LX ISOpmol 0D@2^iJ#-^l 4£cktf 1 5frS&5 2MMsiRNA-Bl *fcttEai#*§- 
1 6&«fctf 1 7j!»£&3 2SMsiRNA-B2 (Dharmacon &§t) <£^#^P h3-;HC 
fctiAlL Hft3>hD-;i/<!:bT Non-specific Control Duplex IX (47% 
GC Content) siRNA (Dharmacon &$[) %m\Vt£o mX&M%\Z 5ml OftikffiM 

a. til L fc. MS 48 nfftfc \Ztm&%. 1 % © Noni de t P-40, 50mM <D Tr i s-HCl (pH7. 4) , 
50mM<Z>NaCl (U±s 1ri3 s 7< c r7*t>$M* 10ml $>fzK)—$£<D Complete mini, EDTA 
free (Dya • ^7^Xf^ y^X&M) &#tf*^tC^bT|HlJRb, j£ 
gfclckD SDS-PAGBfeTfrgtUfc^^XX^^PyTV >^TGSK-3 0 
l^ffltfc. ^ffit«GSK-3 a ^cki; /3 Srggl*r5ftGSK- 3$t# (v 
Wttm) ZR^rco ^<D^, 2IOGSK- 3 /3 \Z$fT2> siRNA £#AUfc 
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g sk- 3 a mnrntbtzfr-Dtctcib. ^n^en<D sirna sgsk- 3 0 ®m 

\Z J v 5 W >X*% 2> Z. ttfW t>fr\Zfc<o fzo 

m^rznz 2n<D sirna £ ansc-7 fctt mi <DMmm%msK 
v i.8xio s ii*^, MaiiL mwm 1 ^bfe^t^o^tcto. 

^b^^6B@<DTujl «-zi.-0>iC«:^fbfe. ^<Z>a^ Tujl|i§1frXa. 
-P>« siRNA-Bl >£#AbfciffflJ^T«It143>hD-Jl/tit^bt 2.5 {%\zm 
JqU siRNA-B2&#Ab^«T«1.9{mcitinUfco toT> GSK-3/3K: 
*fT& s iRNA teXrr- P >$r£{Eitf1^ £ifO £ t&W Zfrtte-oti. 
U±£ 9 > G S K - 3 £P1^5?£&£&^b^&cfctf siRNA £^tf:«W:> 

##0IJ1 : 3- (2, 4->*#PP7xX;i/) -4- ( 1 -*3=JK > 3 
—i)V) -lH-t!P-;W-2, 5-^> (SB-216763) <£>£j&X3£ 1 : 3 — f > 

rfr8£CD3 — f >^-)W)tt 9 S)V& (9.55 g) £&ft*^I/> (300 mL) \Z 
mmV, ^K^T^ WJMn'JH (8.8mL) £iP^ 20t;T 20 i$M#bfco 

£«&*&u (190 mu ^lo^fcm, 25^1? i mmmw 

T^l/ (7.07 g, 6950 «r#fCo 

Ii2:2 - {l-*^)V<i>)*-)l>-3-iM ~ 2-^*7 S^^XT^ 

X=g 1 X-mZntc 3 -^ > ^WX^x^G. 88 g) £N, 

N-^/fi»A75 F (180 mL) \Z®ffiV* WX-mWVfcftb. frmfcth 

(6o^;i/^m> i.4g) ^'prn-f-omxtzo Kj^m^m^immmwvrc 
^ BVitt^fr (i.2 mL) tenx. 20*01? 20 mmmwhtc* fontfr&Kfcmz 

fiktiahtcWi, 1 mol/L ^MT* pH fit£ 5 fcilMbfc. tfrfflb£^ l P 0 £MU 7KT 
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ftfrUfc. *ft**E««tU 2- ■(l-^JH>H-*-3- o» -2-* 
^Vii^f^l^TJl/ (1.96 g, 3335) 
XS3 : 2, 4-^nP7x^Si!?7$ b* 
HjE©2, 4-^D07i-MKfe (12.4 g) ZmttJ-Uy (350 mL) \Z 
>JO£T> *^U;^PU H (10.6mL) ZUa?L. 20TCT20«fMft^bfc. 
SlS«£«JE«lfiU ftfenfcSWtftttflS^^l/^ (100 mL) C(D 
M£*ftbfc28%7>^-77j<0$ (250 mL) fcSSTU 8tffc*^l/>£«EEfi 

DD7xr«75 H (IK 14 g, 90X) 
XM4 : SB-216763 

tert-yh^^^'J^A (0.5 g) i&fh7kFP77> (35 mL) K»»U ft • 

i^^juxf^ (o.4g), ^vi-ei@3T#e>nfe2, 4-^PP7x^i 
mrsF (0.3 g) £#q;t> i^mft^ 3 «pRiau^bfc- **KJKffifc^ufc«, 

■SSfcJEffifl&U SB-216763 (390 mg, 70*) 

•H-NMR (CDC1,) 6(ppm): 3.89(s, 3H), 6.41(d, J = 8. 1 Hz, 1H), 6.80(t. J = 7. 1 
Hz, 1H), 7.15(t, J = 7.1 Hz, 1H), 7. 32-7. 38 On, 3H), 7.49(s, 1H), 8.01(s, 1H), - 
10.94(s,lH)5c^«f: (C:61.5, H : 3. 3, N:7.6)> (C : 61-3, H: 

3. 5, N : 7. 4) 

2 : y v v ma* (Dj&ftnm&mi&v&M tmm 

7Wffi<D Sprague Dawley rat €XT-/W«*K:*oTIS6*fcftfcllr«L., 58 

' £JftttBfMB ttS * £ ^ X ViT lmm s gm^®f M* L TcWi, 2. 5U/m 1 X 
250U/ml O DNase a>Tftfc Worth'ington, Freehold, NJ*fc§SD> lu/ml O^ya 
x7— if (Dispase : Boehringer Manheim #§£) 5ml <D HBSS Mffiifc 

(InvitrogenftgSD *T37tX 30#|8mfcE&£fT&ofc. «JRf&fc«fcDf§e>ft 
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TzmMtrnMOU^^ 10X©8&fiP*MLi1t (Hyclone #M) DMEM (Invi trogen 
ftfi) T3 0^^ lOS50J!&f?^Jfiim^ODMEMlcMb, 10 7 /im ©:M 

#6nfclBISfil*tB*ft, 10cm ©««M±*r 10X©fl&{FMLfii£^t? DMEM/F12 
5 gift (Invi trogen MD £ffiV>T 37 , C(7)<>^^^-^-4'T HftSfllUfc. .S 
B, i£it!l£ IX© N2 supplement (Invi trogen #M) £ 20ng/ml ©FGF-2 (PeproTech 
ftS) £^trDMEM/F12 fcS&bTJ3«£IB$&bfc. 3 Bfc-&* b 
IX© N2 supplement t 20 ng/ml © FGF-2 Sr^tf DMEM/F12 tefttfeU 

vtc /j>s«ia©'h$ &3 D=-^ij5sn& s ix© h u 7&>y 30 s 1 # 
10 msftft&u fu*mfc«iasiHiJRbfc. ioMg/mi ©*u ^vo^x^ 

^T*fc§!i) SffiVsTMT— &J;tf5/zg/ml ©Tr>XEHSJl^ft^^^^> 
(Becton Dickinson #M). fc^wr 37^^— Bfc3- h bfcT;^ • £x;{/©ig^ 
M (Fisher Scientific tfcfi) ±fc»#, #tt&ltHfcbfc. ±ei&«£S«tt*C:fc 

15 JS#ANSC-7£bT±fB©ll»te&flJb&. 



20 (1) M# SB-2 16763 5mg 

?L«| 62mg 

mnm^yfy ■ 30mg 

^'JH-^J^HI/ 2mg 

U >Wt?#*i'y& lmg 

25 lOOmg 

(2) Kenpaullone 5mg 

%m > 62mg 

M$p^x>7 p > 30mg 
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&V\Z~)V7)\'3—)), 2mg 
X^7'J yWCltf^z/Vk Img 

lOOmg 

(3) Indirubin-3' -monoxime 5mg 

' ?L» 62mg 

m^m^y-fy 30mg 

i£\)\i-)VT)Vn-)V 2mg 

lOOmg 



$mm 2 •: nm&MMo-a.- a >m ( i ) 

S^t«fcD> ^<fbU^A£ 3moI/l fc^^^olc: PBS fcJg#U ttftU^A 
*^trtfli#tBJiao=3.-a>«lf4<l©iJW*W»b«:. • 



^l»J3 :«^«ODXrL-D>fr^^©i^J (2) 

ft£fc<£.9, SB-216763, Kenpaul lone Sfcte Indirubin-3' -monoxime £ 
O.lmmol/1 iZfSi^XoizmSOizmMV, SB-216763, Kenpaul lone Sfcfct 
Indirubin-3* -monoxime ^$trffft»IBJ!S©ria— P>«f^<E3i^SW»Ufc. . 

@b^j#^ 6 - Axmmomm : ^dna 
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m&mm - Axeman® mdna 

@B^J#-t 8 -AXUWmm : nfi^DNA 
E»#9-AX@3^J©» : d^DNA 
@S^iJ#-§-l 0-AXi3^J<7)^BJ : MDNA 
E?iJ#^l 1 -AXIB^Jwmsj : ^DNA 
SKWtl 2 -AXga^JO^ : MDNA 

@b^j#-^ 1 3 - Axmnomw : ^dna 

UPm^ 1 4 -AXE?!! (WE : ^RNA 

@E3Wi 1 5 - Axmmomw : ^RNA 

@2^iJ#-§-l 6 -AXiB^JOUiBJ : MRNA 
ESWf 1 7 -AX@2^JCO^0J : ^RNA 
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1. Wu-fy^y*— t?*±~t?-3 GSK-3<hK&T) ©fStt 

4. GSK-3 ©S&SaS-TS U ^tf A£&tt*©HS^Wfcf ! i : & 

5. GSK-3©«ftsa«rs«iK^ XTs^ypvjvvu-is.mmfts s 

"Fa [3, 2-d] [l]^>XT'fcft!>-6(5H)-^>SI^'bL< fcH >SWlf 

6. GSK-3©iSi3:&Mrf*«R#> 5£(D 




m-^Tz\mf3:-DX. **®tF» BffttxU<tt*lS«l©filR7;V*;k B&fcb< 
tt#«tft©<ffilR7;W^-M -COR 6 (S*, R 6 fc&MWJS B&fcb<«#g&0{£ 
»7;WK fi&fcb<«#Btfe©ffiiR7;i'dr:^;k gm=bb<te#B$©7U- 
jHfc»feKli»©i/^D7»W)> -CO0R 7 (3*, RUizk&iC 
^\ HtftfeU<tt*Blft©i£l»7;^;k Btftt>b<»*BJfe©7U-;U*fcttB 

tftt>b<»*Blft©>'^P7;^;PSS-r) £fc«-0R 8 <5£<K fftt**©?* B 
tft >b b < tt#Btft©<s»7;v*^» m&b b < «#Bft©7 u -r-^sfcttst&b u 
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(SffViuu ma, R'\ R'\ R 3A £J;tf R 5A teU ^H^tlmm n, nu R\ R l , R 3 ;fe<fctf 




[^4> x nb, mb> R'\ R»i5«fctf R*«, ^ft^niffifBn, bu R l > R'i5«fctfR 5 
T&D, R 3B £<fcaU 4B tell--£fc«M&oT\ tK^JS^, BtfefclXtt^figl©® 

g/w, life t < }i#iioti7Ji/^^;k -cor 6 (ssf. wtmmtmm 

t?*S), -C00R' (5£*, R T teM3£^ilT:&5) ££«-0R 8 (j£4»> Jl'ttKflBfc^ 
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1 ~ 3 (D^-ftlfr 1 WZ$M&<?M&o. 

7. GSK-SOSttftfiirr***^ ^Oa) 




i ~ 3 ©t^-ma* i mzmww&Mo 

8. GSK-3©»tt*a»f-6»ll^ ^(Ila) 



t?$>%m$zm i~3 ©vvma* i*tejBtt©Eig. 

9. GSK-3©ffif^Ift«^ 5£(IIIa) 



zmx&zWfj&M i~3 ©v>rn# i ^te«©ESg. 

;i/-3—r;W -lH-KD-;V-2, 3- 



- 3 — r;w - 4 - ( i -if xi tr;K > 3 — ov) - i n-¥u-)v- 2 , 




H 
N 




(Ilia) 
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5 3- [1 - (3— >7y7DH;U) <;W -4- (1 

(3-73y^De;w < >H-;i/-3— r;v] -4- ci-/5 ; ;k>f-^- 

3~f;W -lH-tfn-Jl/-2, 5-^#X 3- [l- <3-#;WMr->:/D 

t» oF-Jh3-^H -4- (i-^^;w>H-;i/-3— y;W -ih 
_ k -p_ ; i / _2, 3 - [l- (3-*;wtq&-f;v^n.K;W OF- 

3 — r ;w - 4 - ( i -*^;w > 3 — r ;w - i h- kp-^- 2 , 

5—X*X 3- [1 - (3-7-$/^oWW -f >H-;V- JW -4- (1 

-/^-5-yotf;v^w>F-^-3—f;i/) -iH-t!D.«-;i/-2, 5 

-5?#X 3- [1- (3-kHP*^DWW <>H-;V-3—f;W -4- 

(i-^-5-7x^M >H-;w-3— ow - iH-tfn-;i/-2, 5- 
i?#x 3- [1- (3-T^/^ot!;w >H-;u-3—r;u] -4- (i- 

5 -7x-M > 3 -'f ;w - lH-tfP— ;)/-2, 5-^X 

3- CI- OH-^-3— f/W -4- (1-^ 

;w-5-^b^^;i/^;w>H-;>-3— r;w - iH-tfD-;i/-2, 5- 

3- [1- (3-kHD^P^)-f>HV-3-<;H -4- (1 

- j>Wl/- 5--bn-f> 3. — r^) - lH-ifo-jv- 2 , 5 -s**x 
3-.(i->^;K>H~;p-3--r;w - 4- [i - 

- 5 -ZhDOHh 3 —OH - lH-tfD-;i/- 2, 5-~XtX 3- (2 

-i7DD7x-;w -4- (i-/^;k>f— ;w-3— r;W - 1 h— tf ^ 

-2, 5-^X 3- (2, 4-^^DD7x-;W -4- (1-^M>F 
-;i/-3--r;U) - 1 H-bfO-;l/~ 2, 5-S^X 3- (2-^DD7i^JW 
-4- [1- (3-t YU^SfuMM <>H-;V-3— -OKI -lH-hfD- 
;i/-2, 5-^tfX 4- [1- (3-75/ycit?;!/) <>H-;i/-3—f;W 
-3- (2-^nD7i-jW -lH-h!D-;i/-2, 5-$**-Xfc«fctf 
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H 

"COOH 

i~3 wttifr i mzmwwim. 

11. GSK-3&£STS«J«#* 5£ OV) 




zi~-M #t7;^;i/7;un-;k 7Jk3*~>> 7y;k ->7/> -Mx 
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12. G S K - 3 &W8*Z*mifi< 7, 12-i^k FP-< > FP [3, 2-d] [1]^>X 
7^tf >-6(5H)-*>. 2-^^-7, 12-^k FP-<> HP [3. 2-d] [lM>X7if If 
>-6 (5H) > , 9- ^ P k F P --f y F P [3, 2-d] [1] ^ > X 7 if k > 

-6(5H)-#>* 9-^DD-7.12-S?t HD-<> Fo [3, 2-d] [1] ^ >X7if tf > 
5 -6(5H)-^ >> 11-* P 0-7, M-V kh'P-OHD [3, 2-d] [1] ^>X7*te? k > 
' -6 (5H) -> > , 1 0- 7 P *-7. 1 2- S? k F P --f > F P [3, 2-d] [1] * > X7 if tf > 
-6(5H)-#>, 8-7 P ^6, 11-vk FP-^xy [3' . 2' :2, 3 7if tf ^ [4,5-bH > F 
-;W5(4H)-^>, 9-^D^-7,12-^bFP-4-^h^^-r>FP[3,2-d][l]^> 
X7i£k>-6(5H)-:t>, 9-70^-7, 12-^ k FP-4-k FP^-f > F P 
10 [3,2-d][l]^>X7ifk>-6(5H)-:*X 7, 12-5? k F P-4-* h*->--f > F P 
[3,2-d][l]^>X7-t?k>-6(5H)-*X 9-^^-7. 12-i?k FP-2, 3->>* h* 9 s 
W>FP[3, 2-d][l]^>X7ift?>-6(5H)-^>, 9-^0^-7, 12->>k F P-2, 3- 
V k F P * S'-'T > F P 03, 2-d] [1] ^ >X7 if k >-6 (5H)-* 7, 12-i? k F p 
. -2,3-^ F*->--f >FP[3,2-d][l]^>X7iftf>-6(5H)-^>, 7,12-^kFP 
15 -9- F U 7)V*U*7)V-<< y F P C3, 2-d] [1] ^>X7if k>-6 (5H)-*X 7, 12-5? 
k FP-2, 3-v** F^>-9-F U 7fr*n*=f-)V-<i > FP [3, 2-d] [lM>X7if tf 
>-6(5H)-^->, 2-yp^-7,12-^k FP-9-F U 7 )V*U * ^)V-< > F P 
C3,2-d][l]^>X7if k>-6(5H)-^>, 9-7P ^E-7, \2-i? k FP-< >FP 
[3,2-d][l]^>X7ifk°>-6(5H)-^>, 9-7P*-5, 12-kX-(t-7^;i'**$' 
20 fj)V#=J\d-l. 12-~;>k FP— < > F P [3, 2-d] [l]^>X7if k>-6(5H)-^>. 9- 
7v=E-l l-it-f^fr** yft)V$-)),) -7, 1 k F P~f y F P [3, 2-d] [1] ^ > 

X7if k>-6(5©-^->> g-^P^-s^-kx-Ct-^;^^^;^-^)^. 12- 

>?k FP-< > FP [3, 2-d] [1] ^yXTM k>-6 (5H)-:*>, g-^P^E-S, 7, 12- F U 
-(t-^;i/^^^*;^^)-7, 12-5?k F P-f > F P [3, 2-d] [1] ^>X7ifk° 
25 >-6(5H)-^->, 9-^0^-7, 12->?k Fa-B-jWW^+S'fc^X^pWl'H' > 
FP[3,2-d][l]^>X7ifk>-6(5H)-^->, 9-^^-7, 12-i?k Fp-1 
t^v'*;i/#-JMfJV-'f > H D [3, 2-d] [l]^>X7iftf>-6(5H)-^X 9-7P 
^-7,12-v?kFP-12-(2-k Fn^x^W > F P [3, 2-d] [l]^>X7ifk> 
-6(5H)-:*>, 2,9->?!/P ; E-7,12-> f kFP-'r>FP[3,2-d][l]^>X7iik> 
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-6 (5H)-*7, 8. 10-7* a p-7. 12-7b F D-f > Fn [3, 2-d] [1] ^7X7-fe? b> 
-6 (SB) - * y . 9" *> 7 / -7. 1 2- v b H □ - W > P ° [3. 2-d] [l]^>X7flf 7 
-6(HD-*>, 9-Xo*-7,12-7b Hp-5-/^V-OHD[3,2-d][l]^>X7t: 
b7-6(5H)-#7s 5-^77>>i'-9-7P ; E-7,12-7bHP-5-;*^-'f 7 HP 
[3, 2-d] [l]^7X7if b7-6(5H)-:*7, 9-yD^-7, 12-7b FD-12-*fJU-~f 7 
HP [3, 2-d] [l]^7X71fb7-6(5H)-:t7, 9-7^-1 2-X^;W7, 1.2-7 b HP- 
<>HPC3,2-d].[l]^>X7-fe*lf>-6(5H)-^>> 9-^P%-7, 12-7b h ; P-12-(2- 
yp^-;W-Oh*P[3,2-d][l]^>X7-lftr>-6(5H)-^>, 7,12-7bHP-9- 
*^;i/-f 7 HP C3, 2-d] [l]^>X7if tr>-6(5H)-^>, 7, 12-7b HP-9-* 

y y d [3, 2-d] [1] ^ >X7if b 7-6 (5H) 7, 9-7 P -7, 1 2-7 b H P 
-12-(2-yP^n;i/)-1'>HP[3,2-d][l]^>X7iftf>-6(5H)-^X ll-XP^ 
-7, 12-7b HP-< 7 HO [3, 2-d] [l]^>X7if tf >-6(5H)-^->> 9-7^-7, 12- 
7 b HP-2-(^^;K 5 J 75 »--r 7 HO [3, 2-d] [l]^>X7if tf 7-6 (5H)-* 
7, 9-7^-7, 12-7 b HP-2-(*M>t)-f>HD[3,2-d] [l]^>X7^tf> 
-6(5H)-^>, 9-70^6-7, 12-7b HP-10-b HD^W 7 Hp [3, 2-d] [1]^>X 
7 H tf 7-6 (5H) 7 , 9- 7 P ^-7. 1 2-7 b H O -1 1- b H D * 7* ^--f 7 H P 
C3, 2-d] [l]^>X7if tf >-6(5H)-^7, 7, 12-7b Ha-4-b HO*7-< 7 HP 
[3, 2-d] [l]^7X7if tf 7-6(5H)-^7, 7, 12-7b H P-2, 3-7b HP*7H" 7 H 
P [3. 2-d] [l]^7X7i£ b7-6(5H)-^"7> 2, 3-7* H*7-9-~ h P-7, 12-7b H 
p-<7HP[3,2-d] [l]^7X7ifb7-6(5H)-^-7> 9-77Z-7, 12-7b HD-f 
7HO[3.2-d][l]^7X7-iftf7-6(5H)-^7, 2,3-7* H ^7-9-77 J -7, 1 2-7 
k HO-f 7 HP [3, 2-d] [l]^7X7if tf 7-6 (5H)-^- 7, 9-- H P-7, 12-7 b HP 
-f 7HP[3,2-d] [l]^7X7ifb7-6(5H)-^7, 3-(6-:f*V-9- H U 7;P*P* 
6, 7, 12-x h 7 b H o-f 7 H P [3, 2-d] [1] ^ 7X7if b 7-2-f M Xp b 

H >J ;K 2-7p ; E-9--Hp-7, 12-7b Hp—I* 7 HP [3, 2-d] [l]^7X7ifb 
7-6 (5H)-:* 7, 3- (6-^7-9- H U 7;U^P*^;P-5, 6, 7. 12-x h 7 b H P-f 7 
HP [3. 2-d] [1] ^7X7 if b 7-2-f 7 7 U P~ H U;W 2-(3-b HP+7-1-X 
P b~;W -9- h U 7 ^P* 3^-7. 12-7b H P-< 7 H P [3, 2-d] [l]^7X7t: 
b7-6(5H)-^-7, 2-3- H-9-7o*-7, 12-7b H P--T 7 H P [3, 2-d] [1]^7X 
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7ifb*7-6(5H)-*7, 2-(3-**V-l-^x=;W -9-hU7;V^P^f;W7.12-T- 
> 7 1 F P-f > H D [3, 2-d] [1] ^7X7if b°7-6 (5H) -^X 8-£ D P-6, 1 l-yfc 
F D-fx; [3' , 2' :2, 3] 7^bV [4, 5-b]-f > H-rJW5 (4H)-^>> 2-3- F-9- F 
U 7 ;M*P * ^;i>-7. 12-7 t F D-f 7 F D [3, 2-d] [1] "<7X7if tf 7-6 (5©-* 
X 7,12-7bFP-b°U F[3\2':4.5]bPP[3,2-d][l]^7X7ifb7-6(5H)-* 
X ll-^^;W7,12-vbh*P-f 7FP[3,2-d][l]^7X7iftf7-6(5H)-*7, 

2- [2- u-b F d *x>£ p x^x;i/] -9- hj 7;w*-a * ^;W7, 12-7 b 

^D-f >HD[3,2-d][l]^>X7ifHX6(5H)-^X 2-S/7/-7, 12-7b Fp- 
<i 7 HP C3, 2-d] [l]^7X7i£ t!>-6(5H)-^X 2-H- F-7, 12-i>b FP~f 7 F 
P [3, 2-d] [l]^7X7if b*7-6(5H)-:*7, ll-X^;i/-7, 12-5? b h*n--f >Hd 
[3,2-d][l]^7X7if b°7-6(5H)-*7> 8-*^MUl-5>fc FO-fi; 
[3* , 2* :2, 3]7if bV [4, 5-bM 7 h*-;W-5(4H)-^>*5J;^ 3-(6-:**7-9- h U 7 
;M"P *3^-5. 6, 7, 12-x h7tF D-'-f 7 F P [3, 2-d] [1] ^7X7if K 7-2~< 

;W7#u;m;*^xx5^^sfc3^ 

13. GSK-3£B&.«T*4&«tf*. 9-77 7-7, 12-7 b Fo--f>FP 
[3, 2-d] [l]^>X7if tf 7-6 (5H)-*7, 9-^nt-7, 12-7b Fp-2, 3-7* 
-< 7 F P [3, 2-d] [1] ^ 7X7if tf 7-6 (5H) X 2-7 P ^-7, 1 2-7 b F P-9- h 
1J7MP X^W-f 7 HP [3, 2-d] [l]^7X7if b7-6(5H)-:*7> 7, 12-7b F 
P-2, 3-7* F+-7-9- F U y)V*U*?)V-< > HP [3, 2-d] [1] ^7X7if b"7 
-6(5H)-*7, 2,9-77*PiE:-7, 12-7b FP-f 7 FP [3, 2-d] [l]^7X7if b* 7 
-6(5H)-^X 7, 12-7b FP-9-F U 7;M"DpWWr > Fp [3, 2-d] [1]^7X7 
if tf7-6(5H)-:fr7, 9-7 pp-7, 12-7b HD-f 7 Fo [3, 2-d] [l]^7X7if tf 7 
-6 (510-3*7, 8-^Dt : 6, ll-7b F P-^X/ [3* , 2' :2, 3] 7 if bV [4, 5-bH 7 F 
-;i/-5(4H)-*X 7, 12-7b FP-9-^ F*7--f 7FP [3, 2-d] [l]^7X7if If 7 
-6 (5H) - * 7 , 1 0- 7 P *-7. 1 2-7 b F P - -f 7 F P [3, 2-d] [1] ^ 7 X 7 if tf 7 
-6(5B>-#X ll-7P ; E-7,12-7b F P--f 7 F P [3, 2-d] [1] ^7X7if tf 7 
-6(5H)-^7, ll-?PP-7,12-7b F P--f 7 F.P [3, 2-d] [lM7X7if tf 7 
-6(5H)-*7, 9-7JM-D-7, 12-7b F P--f 7 F P [3, 2-d] [lM7X7if b7 
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-6 (5H) - * > s M^KlZ-^kFD-f^HDB, 2-d ] [1] « > X 7 if b > 
-6 (5H)-^>, 9- 7 n * -7, i 2- V b > P -4 > H n [3, 2-d] [l]^>X7t't!> 
-6(5H)-3^X 8, P P-7. 12-vb H D-f >Fp [3, 2-d] [l]^>X7if b 
>-6 (5H) > , 9- 7* P =E -7, 1 b H D - 1 2- (2- b H P * X ? J W -<> F P 
[3,2-d][l]^>X7ifb>-6(5H)-:*X 9-7*P*:-7, 12-^b H P-2, 3->> b HP* 
,>_^ > HP [3, 2-d] [l]^>XTiftf >-6(5H)-^X 2-7*P : E-7. 12-vb Hp-< 
> HP [3, 2-d] [l]^>X7ifb>-6(5H)-*X7,12-^bHP-2,3-^* h^>-< 
>FP[3,2-d][lM>X7ifb>-6(5H)-:*>> 9-^D=E-7, 12-7 b HP-1 2-/3 1 
> HP [3, 2-d] [l]^>X7ifb>-6(5H)-^">, 9-^P^-7, 12-7 b HP-5- 
*?)Vit*ri/'tl)V'$-)\'*?)\'-'1 > HP C3, 2-d] [1] ^>X7if b7-6(5H)-:*> 
&<fctf7, 12-^b HP-f > HP [3, 2-d] [l]^>X7if b >-6(5H)-#7^S>ft5$ 

14. 9^>7/-7,12-^bHP-1'>HPC3,2-d][l]^>X7ifb>-6(5H)-^X 
9-7*P*:-7,12-~7b FP-2,3-7* h*->-- f>HP[3, 2-d] [1] ^>X7if b > 
-6(5H)-^->» 2-7* P ^-7, 12—7 b H P-9- h I) 7 ^ P * ^--'f > HP 
[3, 2-d] [l]^>X7ifb>-6(5H) 7, 12-^b HP-2, Z-*J* b 3^7-9- h U 7 

P ;* ^;i/-<> H P [3, 2-d] [1] 1 y X 7 -if b 7-6 (5H) 7 , 
-7, 12-7b HP-f 7 H P [3, 2-d] [l]^7X7if b>-6(5H)-^X 7, 12-7b HP 
-9- h U y)V^ru^)V--i 7 HP [3, 2-d] [1] ^7X7if b>-6(5H)-iT X 9-7 P 
D-7.12-i>fc HP-T>HP[3,2-d][l]^>X7ifb>-6(5H)-^>, 8-7*P^ 
-6, 1 1 - 7 s b H P -7 X 7 [3' , 2' : 2, 3] 7 if b / [4, 5-b] -( 7 H - (4H) - :* 7 , 
7,I2-S?b HP-9-* h*7-^7HP[3,2-d][l]^7X7ifb7-6(5H)-:*7a>e> 

oi^^ns, i~3 ©vi-rn^ 1 m\z$&m<Dmm, 

15. 9-7* P ^E-7. 1 2-7 b H P -f 7 H P [3, 2-d] [1 ] ^ 7X7if b 7-6 <5H) 7 

16. GSK-3£MF-r*««a*» « (V) 
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10 hVyMutJ-MZ ; - COM ; -COOM ; fe5W{J-CH 2 COOMl (Jl 

i?sm$njfcit^fe^fem©Ci~c 1 8-7;u^;^ 

U-^SJST) ; 7$^g; -CH 2 -NR30R3i j*^P>7^/* Cictrso 

^JI^3^e>7iS^ > r§^5 i l/>>'^D7;i/^;PS; 7^ K£LT0>, gsHM 
^fci!&£Lfc£gl$7^ ; ^'J p > Ftf&m&fcfe^Mfr &8&$nso- 

*Sft^T«k^R», R22, R23, R24 % R26, R27 % R28 ^cfctfR 29 tt#JfcIK? J 
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^m©Ci~Ci 8 7;v*;vs ; ^s&efiie^fctt^ao'NxP^sw-rsfi 

5 ^^fe«#m^77;V^S;^^S«lf@*fc^TO^xP0^^W1"^S 
10 hU7;W^P^5 1 ;^ ; -COM ; -COOM ; *fc«CH 2 COOM 

m (z.z.-cM\%frmm^ ^^e.«kHP^>^<k^/sfc«7^/si®*fc 
tt«»T(taw^«w$nfc®«sfc^tt«©Ci-Ci8-7^;p«, 

;i/+;i/3S*fctt7;>3^^iST?lI**nTViTJ:^7U--;V3S** , r) ; -NR30 

m&rctm&o^vMtt'gts > smM? 3 e> 7 issrwr s w p 7;Mr;w© 

20 — gfl£M-f3) ; -CONR3°R3ig (HdTRso^^^Rsi^fBOjf^^Wr 
-5) ; bFP^r>';i'7$/S;*.7.yx*-hg;^ 1 X^^-hS;7>;i'7x--hS; 
7Jl/**-hS ; X;l/*>75 HS; -SO 2 NR30R3ig (£ £T-Rs<>43«fctfR3i 

jtmmoMW&ncrz) ■•, -n=n-r«*tV3£ m^-vR^vt^m^^im^. 

rcttWkMJViR^is)^ *X*U;P*fcttX^**— h&Tfi&$nfc^#;0ig 
N-^UP'>KS^f) SSrrri*; Rzo&itfR^&StfKR^&cfctfR 2 ^-?- 

n-^n-^fc^oT, sviica&AKu^fijfteOTftsnfc 1 4TOch 2 g& 
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5 ' ttfctf&sttss&T&ssjfcs i ~ 3 ©v>rn# i *k:s*©e*. 

17. G S K- 3 §iit5tll^ ^ >^t*>, 5 - 3- F-f >i?;Vlf >, 

■ h*>> 5-*^«'-«f f >i?;HfX 5-SOsH— f 

^(D^a^^tw^sn^mTS^ffi^ i ~ 3 ©v>-rn# i isfcB«©^&. 

18. GSK - 3 Sfi§t5«R^ 'f >^JHf>- 3'-*; 5-3 
i_ \t-^ yVfrMy-Z'-^/ttz/kte&TSS- S 0 3 N a — T >^;Hf>- 

15 1 ~ 3 ©Wf 1 JStCiB«fc©E3S. 

19. • GS K- 3 $f ft-5»n >i?J^>- 3'-t/^^Atfctte 

<Dm£¥mK&®%*i%>mrz&z>m&m 1 ~ 3 ©v>*r n** 1 j^kie*©®**. 

20 21. GSK-3©?Stt*MT*«>R#* U^2ASfctt*©*«*«fctf* 

22. g s k- 3 ©jgtt&MfsfcR^ tfx< > f u v< 5 fink** 3 

fcH > Hp [3, 2d-d] [l]^>X7if tf>-6(5H3 - *>«|IIW*:Sfctt*ne©SIS^W 

25 fcttgsnajfiTfcsifcfciu oia«©n^.-D>if^{E»Jo 

23. GSK-3©s&£is#t-£#«^\ ssa) 
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1, L 




tt*«jft©«RT;W^r^^» -COR 8 (3*, R^WaK&HH 1 , tt&fcb 

*^n^n 2 £fcti 3 ^tn^n<D r , &£ow*ii--t ! &m&ow 



na, ma. R'\ R*\ R^Jctf R 5A fe£, -WfntafB n, nu R\ RK R'&kZf 



R 



1A 
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(III) 



«* % nth mb, R» R ffl :fe<fctfR 5B «. ^ft^amifBiu * R\ R'&itfR 5 &M 

Wl7)V*)W ■tt«bU<J4*«JftOfi»7^=^ -COR 6 (5**, R 6 «MIBtl^^ 
-C00R 7 R'tttMEtnUT**) Sfc&-0R 8 6£fK JR'ttWBtH 

**-r*V £fcfcU 3B £R 4B #Hf£fcoT, 



,A) 



"(5S+, kttl*fctt2*«U-XttCB r NH, RfcKMfcttaeWFSaU R 9 
24. GSK-SOSttfefiSt-**^ ^Oa) 




(la) 



<5S*, BkttaKfcK^ «R7;HJ*^ ffi*7*3***;W#-/k 7'J-JU 

25. gsk- 3 aaia) 
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/ma 

26. GSK-3©flH4&R&#*r**«#*, 5£(IIla) 




(Ilia) 



27. GSK-3©fitt£IMT5«S#, 3, 4-tfX 
)V-3-^)V) -lH-t!n-;U-2, 5-^>, 3- (1-^^;K>H-^ 

— 3 —-i)V) — 4 — ( i — ~?u t?;w > 3 — f ;W - 1 h- fcf p-;w- 2 , 
3- [1- (3-v7y.^nif;i,) -r>H-;i/-3— <;W— 4- (1 

->fJK>l?-F3-^) - lH-tfP-JU- 2, 3- [1- 

(3-75/7 r Pfc!;W -f >H-;W-3— f;W -4- (l-^M>Hh 
3-" - lH-lfD-^-2, 5-i?*>* 3- [1- (3-*;i/#+">^P 

tr;w -f >h-;w-3— r;n -4- (i-^;wf>F— ;w-3-^;w - 1 h 
-¥u-)V-2, 5-s?#>, 3- [1- (3-*;w\ ,; E<;uyptr;i/) -f>K- 
3 — r ;w - 4 - ( 1 -*^;M' > 3 — ov) - iH-tfp-;u- 2 , 
5 3 - [1- (3-75y^ptf;w -f >k-^-3— f;W - 4- (1 
-^^-5-^ptr;i/^w>H-;p-3-f ;w - iH-tfp-^-2, 5 
-^x 3- [1- -f >H-;p-3—f;u] -4- 

( 1 - 5 - 7I-JH > 3 --f Jl/) - lH-tfo-Jl/-2, 5- 
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i?*>s 3- [1- iZ-T^J^uM)V) <i >H-;P-3->f;W -4- (1- 

5-7 X -m > 3 — f ;u) - 1 H-tfn-;i/- 2. 5 -s^x 
3- [1- -f>F-;v-3-^;n -4- 

;v_5-^ h+5/*;w#^;K>H-;w-3--f;w) -iH-ba-;i/-2, 5- 

3- [1- (3-bHP+'>Vaif;i/) -T >K-;v-3 — r;W -4- (1 
5 hD-r > h-;w- 3 — f - 1 h- trp-;w- 2, 5 

3 _ (i-^^;K>H-;i/-3—r;i/) -4- [1- (S-bHD^yDWW 

_5_- bp^>H-;i/-3—r;n - iH-b!P-;v~2, 5 ->?:*>, 3- (2 
-^DD7xn;v) -4- (l-^^jH'VH-^-s— f;W -i.H-bP-;p 

-2, 5-S**X 3- (2, 4-^nD7x-JV) -4- (l-^fM>H 
_ ;l/ _ 3 _^;l / ) - lH-b?0-;i/-2. 5-i?*>, 3- (2-^P07xZJl/) 
_ 4 _ [!_ (3-tHP^^abJW -f>H-^-3—f;W — 1 H~bO— 
;P-2, 5-^>v 4- [1- (3-75/^nb;W <>H-;u-3— OW 
-3- (2-^nD7i^W - lH-tfD-jl/- 2, 5— 



H 




•COOH 



2 OI3^©-^.-D>ir^{Eii^Jo . 
28. GSK- 3 ^ (IV) 




(IV) 
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rat, a \tm^rcn-m^\z^x^\zm^nT^mm^mn^ 
mmmmm. mzrh*)^ 7)W-fr*&xS7!&-m»&* mm?*? 

p-;k #{c:7;^;w7;U3~;k r;W3*^ 7->;k ->7>^.hD> 

29. 7, 12-^k HP~f > h?P [3,-2-d] [lM>X7if tf>-6(5H)-^>, 2-^P 
^-7,12-^k FP-f >HP[3,2-d] [l]^>X7iffc!>-6(5H)-*>> 
-7, t* P-f > H P.[3, 2-d] [l]^>X7*fc?t!>-6(5H)-^>, 9-* P P-7. 12- 
>?t FP-OHP[3,2-d][l]^>X7iffc?>-6(5H)-^X ll-# PP-7, !2->>k 
K p_^ > HP [3, 2-d] [l]^>X7ift!>-6(5H)-:*>, 10-^D€-T, 12->?k FP- 
<f > h*P [3, 2-d] [l]^>X7*t?t!>-6(5H)-^->, 8-^^-6, ll-i?k FP-^xy 
[3' , 2' :2, 3 7if tf / [4, 5-bM > H-;W5(4H)-^>, 9-^P^-7, 12-5?k H P-4- 

H=^>-f > H P C3, 2-d] [l]^>X7if t!>-6(5H)-^>, 12-^k H 

p_ 4 _ h HP*'>-f > HP [3, 2-d] [l]^>X7if tf >-6(5H)-#>, 7, 12-S?k Hp 
-4-* h*z/-i > HP C3, 2-d] [l]^>X7*fe?lf .>-6(5H)-^>, 9-^P^-7, 12-S? 
t HP-2, 3-v^ h^-f > H P [3, 2-d] [l]^>X7±?t!>-6(5H)-:*X 9-7P 
*-7, l2-v>k HP-2,3->?k HP*->~f >h*P[3,2-d] [l]^>X7if t!>-6(5H>- 
*X 7, 12-^k H P-2. 3-^* h*v-< > h* P [3, 2-d] [1] ^>X7if tf >-6 (5H)- 
* X 7, 12-^k H P-9- h U 7)V*U W\r-<i > H P [3. 2-d] [l]^>X7ifk > 
-6 (5H) X 7, 1 2- ^ k F P -2, 3-^ ;* H * ->-9- h'j7MP/ ^W-T > H P 
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[3,2-d] [l]^>X7-kk>-6(5H)-*X 2-7*P : £-7, HP-9-H U 7)^U 

**7l/-f y HP [3. 2-d] [l]^>X7if tf>-6 (5H)-^>> 9-^Dt-7, 12-5>k Hp 
-<>FD[3,2-d][l]^>XT-tftf>-6(5H)-^X 9-^^-5, 12-kX-(t-7*^ 

HP-f >HP [3, 2-d] [lM>X7-tfK >~6(5H3- 

[3,2-d] [l]^>X7ifb!>-6(5H)-^X 9-7*P*:-5, 7-kX-(t-75^*^>#^ 
#n;W-7. 12-v 5 k H P-< > HP C3, 2-d] [1] ^>X7if k >-6 (5H)-:*X 9-7~P 

=e-5, 7,12- h u-(t--/^;u^^>'*;v^^^)-7.i2-> ? k Fn--f > hp 

[3,2-d] [l]^>X7if k>-6(5H)-^">> 9-7^^-7, 12-^k H D-5-oWM-*3/ 
* ;paff-;i/ * > HP [3, 2-d] [1] ^>X7ifk >-6(5H)-:*>, 
-7, 12-vk HP-H-^^V^^^^M^W'T > HP [3, 2-d] [1]^>X7 
ifk>-6(5H)-^>> 9-^P^:-7,12-^k HP-12-(2-k HP^X^jW-f > HP 
[3,2-d] [l]^>X7ifk>-6(5H)-^X 2,9-S>7*P : £-7, 12-v»k HP~f > HP 
[3,2-d] [l]^>X7if k>-6(5H)-:*X 8. 10->^PP-7, 12-^k HP— f > HP 
[3, 2-d] [1] "C > X 7 if k > -6 (5H) - * > , 7 / -7, 1 2- 3> k H P - -f > H P 
[3,2-d] [l]^>X7ifk>-6(5H)-^X g-^P^-7, 12-xk H P-5-pWW-f > 
HP[3,2-d][l]^>X7ifk>-6(5H)-^X 5- > <>>*Jl/-9-7*P ; &-7, 12->?k H P 
-%-^)V-i > HP [3, 2-d] [l]^>X7if k>-6(5H)-^>. 9-7^-7, 12-^k 
HP-12-*3MW-f > HP [3. 2-d] [l]^>X7-fe*k>-6(5H)-3-X 9-7*P*:-12-X 
^;W7, 12-v?k HP-^ > HP [3, 2-d] [1] ^>X7if k>-6(5H)-*X 9-7*P*: 
-7,12-^kHP-12-(2-yp^;W--f >HP[3, 2-d] [1] ^>X7iik>-6(5H)- 
7, 12-^k H P-9-^^-^r y HP [3, 2-d] [l]^>X7-fcf k>-6(5H)-:*-X 
7,12-^kHP-9-^ h^5/-<>HP[3,2-d] [l]^>X7if k>-6(5H)-:frX 9-7 
;i/*P-7,12-^kHP-12-(2-7°P^x;i,W>HP[3, 2-d] [lM>X7^k> 
-6(510-* ll-yp^-7,12-^k HP-T> HP [3,2-d] DM>X7i?k> 
-6(5H)-^ 9-7*P ^6-7, 12-v k H P-2-(* ?)V<< 5;75 >W > H P 
[3, 2-d] [1] ^ y X7 if k >-6 (5H) > , 9- 7* P ^-7, 1 2-S> k H P -2- (# > 
# W > H P [3, 2-d] [1] ^ >X7if k >-6 (5H)-^ >> 9-7* P ^-7. 12-i* k H P 
. -10-k > HP [3, 2-d] [l]^>X7-fe*k>-6(5H)-^>> 9-7*P*-7. 12- 
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>?bh*D-ll-t Kn*^f;H>HD[3, 2-d] [1]^>X71£ tf >-6(5H)-:*>, 
7, 12-~?b FP-4-b F □ > FP [3, 2-d] [l]^>X7iib°>-6(5H)-:tX 
7, 12->?b F P-2, 3-S^b Hp^W > F p [3, 2-d] [lM>X7if b>-6(5H)-^ 
X 2,3-^^h^^-9-z:hP-7,12-^bHP-'r>KD[3,2-d][l]^>X7.'tfb> 
6 -6(5H)-^->, 9-i/7/-7,12-vb FP—f > Hp [3, 2-d] [1] ^>X7if b> 
-6(5H)-^>, 2, 3-7* F^>-9-v7./-7,12-7b F P-f > F P [3, 2-d] [1M> 
X7i?b>-6(5H)-;tX 9-x FP-7, 12-^b FP~f > HP [3, 2-d] [l]^>X7i£ 
tf>-6(5H)-?T>, 3-(6-^V-9-h U 7;^P^^U-5, 6, 7, 12-x h7t FP-"f 

• >FD[3,2-d][i]^>X7-tfb>-2--r;i/)^Pb^-- hu;k ^-yp^E-g-- ha 

10 -7, 12-;7b FP-f > FP [3, 2-d] [l]^>X7ifb>-6(5H)-;f X 3-(6-:fr*7-9- 
h U 7)V3ru*?-)V-5, 6, 7, 12-^ F 7 b F P-<> F P [3, 2-d] [1] ^>X7if b> 
-2--f;i/)7#.UPxFlUk 2-(3-tHa*">-l-^D^W -9-hU7;V^P^ 
^;p-7,i2-^bFP--f >FP[3,2-d][l]^>X7ifb>-6(5H)-^->, 2-3-F 
-9-7^-7, 12-:7b FP-f > FP [3, 2-d] [l]^>X7if tf>-6(5H)-^>, 2-(3- 

15 :t*7-l-7*xx;i/) -9-FU 7 )V*u*?-)V-l,n-7- F^b Fp-OFp 
[3,2-d][l]A>X7ifb>-6(5H)-^->> 8-^ P P-6,ll-;7b HD-fi; 
[3', 2* :2,3]7"t*b/[4,5-b]-f >F-;i/-5(4H)-^-X 2-3- F-9-F U 7)V-*U* 
1 2-P b F P— T > F P C3. 2-d] [1] ^ >X7if b 7-6 (5H) >, 7,1 2-7 b 
FP-bU F[3',2' :4,5]bPP[3,2-d] [l]^>X7-t?b°7-6(5H)-;*-7, 11-^3^ 

20 -7,12-^bFP— r>FPC3,2-d][l]^>X7ifb>-6(5H)-^->, 2-[2-(l-bFP 

*ci/i/>7 p^^;i/)x^-;H -9-FU y)V^ru^)V-i, 12- -7 b fp-ofp 

[3,2-d] [l]^>X7if b>-6(5H)-^">, 2—77 / -7, 12-7 b F P-< 7 F P 
[3,2-d][l]^>X7-fcfb>-6(5H)-^>, 2-3 - F-7, 12-7 b F P-^f > F P 
[3, 2-d] [lM>X7-fc? b>-6(5H)-^->, ll-X^;i/-7, 12- :7 b F P— f 7 F P 
25 [3,2-d][l]^7X7-fc:b7-6(5H)-;t7. 8- ;* 11-$* b F P -^X / 

[3* , 2' :2, 3] 7t?b7 [4, 5-bH 7 F-;i/-5(4H)-^->^ e k^ 3- (6-:** 7 -9- F U 7 
p * ^;W5, 6, 7, 1 2-t- F 7 b F P -< 7 F P [3, 2-d] [1] ^ 7X71£ b 7-2-< 

;i/)7^u;i/m^^xxT-;i/^e»^^#j:DM^^n§, ofaf^x^ 
-P7&r£<Eii3!lo 
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30. 9-^7 7-7,1 b F O-f > H □ [3, 2-d] [1] ^ > X7if tf >-6 (5H) X 
9-^0^-7, 12-:7b H P-2, 3-:7* h^>-f > H a [3, 2-d] [1M>X7*K> 
-6(5H)-* >s 2-^D ; e-7,12-^t Ho-9-h U 7 )V* P * ^W-'f > HP 
[3, 2-d] [lM>X7*tfb°>-6(5H)-*>\ 7. 12-S?t HP-2, 3-v>* h^>-9-HJ 7 
;^p^^;V-f'>HD[S,2-d][l]^>X7€tf>-6(5H)-^>, 2, 9-^7*0* 
-7, 12-^k h'DT-f > Ho [3, 2-d] [l]^>X7^t!>-6(5H)-^X 7, 12-^b Ho 
-9- H U 7 ;^0 ^^;l/--f > HO [3, 2-d] [l]^>X7if tf >-6 (5H)-^>" 9-7 D 
□ -7,12-^bHo-OHo[3,2-d][l]^>X7ifk°>-6(5H)-^>, 8-7P^e 
-6, ll-v 5 b H P-fX/ [3\ 2' :2,3] 7if tf 7 [4, 5-b] -f > H'— (4H) X 
7, 12-^t Ho-9-^ h^M>Fn[3,2-ii] [l]^>X7*fef tf >-6(5H)-^~>, 10- 
^□^-7, H P-< y HO [3. 2-d] [l]^>X7if tf >-6(5H)-^X ll-7a 
*-7, 12-S?b HO-T > HP [3, 2-d] [lM>X7*tf tf >-6(5H)-:*X 11-7 PP 
-7,12-^hHP-f >HP[3,2-d][l]^>X7ifb>-6(5H)-^->, %-y)V*u 
-7, 12-^t HP--T > HP [3, 2-d] [l]^>X7"i?tf>-6(5H)-^>, 9-;WI/-7, 12- 
-7k FP-f > HP C3, 2-d] [l]^>X7if tf >-6(5H)-*>\ 9-7*P*-7, 12-v>b H 
D-*f > H P [3, 2-d] [1] ^>X7if tf >-6 (5H)-^>, 8, 10-^7 P P-7, 12-i^b 
H p_^ > ^ D [3,2-d][l]^>X7if tf>-6(5H)-^>, 9-y P^-7, 12-:7b HP 
-12-(2-bHo*->X^;W-f >HP[3, 2-d] [l]^>X7if tf >-6(5H)-#X 9-7 
Pt-7,12-^b HP-2,3-^b HP + '>-<>HP [3,2-d][l]^>X7-fe'tf> 

-6(5H)-3->. 2-7*P^-7,12-7b.HP-< > H D [3, 2-d] [lM>X7if b> 
-6(5H)-^X 7, 12-v^b HP-2, 3->>* h^^-f > H P [3, 2-d] [l]^>X7if tf > 
-6(5H)-^X 9-7*P^-7, l2-i?b H U-\l-*J-)\r~i > H P [3. 2-d] [l]^>X7*f 
tf>-6(5H)^>> 9-7*0^-7, 12-7b YU-^-^^^yti)^^^)^ 
>HP [3,2-d] [l]^>X7if tf>-6(5H)-:r>:fc£tf 7, 12-^b H > H P 
[3,2-d][l]^s>X7iftf>-6(5H)-^>^e>^^^«J:DS^tl^, tt^«2 015 

31. 9-^77-7, 12->?b HP-^>Ho [3, 2-d] [l]^>X7-fcftf>-6(5H)-:*>, 
9-7n^-7. 12-v^b H n-2, Z-z?* Y*y-<< > H □ [3. 2-d] [l] ^>X7if b> 
-6(5H)-3->, 2-7'P ; e-7,12-> f b HP-9-H U 7 P * ^JU—r > Hp 
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[3, 2-d] [1] *>X7-tf £ >-6(5H)-*X 7, H D-2, S-$>* h*<>-9- HJ 7 
;M- □ ;* ^ ;V--f > F P [3, 2-d] [1] ^ > X7 if b >"6 (5H) > > 2, 9- i? 7* P * 
-7, 12-5?b FP-f > b*P [3, 2-d] [l]^>XT-fe*tf>-6(5H)-^>> 7, 12-i^h HP 
-9- h U 7 * Wr-f >h'D [3, 2-d] [1] *>X7if b>-6 (5H)-*X 9-7 □ 
D-7. 12-^ b K'P— f > HP [3, 2-d] [1] ^ >X7ii £ >-6 (5H)-* >, 8-7' P * 
-6, 1 1- 5? b H P - 5P X 7 [3' , 2' : 2, 3] 7 if b / [4, 5-b] > H - (4H) - ^ > , 
7, 1 2-s; b H P-9-* h * > H P C3, 2-d] [1] ^ >X7if b >-6 (5H) $ 

32. 9-7^-7, 12-i^b HP-< >HPC3,2-d] [l]^>X7if b>-6(5H)-*> 

33. GSK-3*BI#1-S%K^ 5£ (V) . 




^^V>bHP^^;BM*fe«^m<Z)Ci~Ci8-7;U^;i/*fc«7;WP^^ 

3 ^ e> 7 <@- m^j^^ts p r)v*)vm : i 
/\xDM^^-rsmtfe*fc«*smo7U-;K 75^;i/^fe«7U-;^+ 
; ^en-^na^ fc&ftfc* Em^fc«^^0©7;i/^;i'S't 3 ^ 1 fr*> 6®©i* 

hU7;^P^^S ; -COM ; -COOM ; &£V>te-CH 2 COOMS (d 

■era * nfeit m £ tt^si© c i~ c is- T)v*)v&* * fc & tf 1 fi s 
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HD*^*J:aE/*fctt75y»TfW*nW6Ci-Ctt*«fctt»tt«7 

^SftotiViR^ R22, R23 % R24 % R26/R27, R28 & £tf R29 fofcSlH 1 J 

/\py> ; t FP*~>S ; -hPVS ;-hn.I ; 7;VP*v'g ; &gfc&tf lffl 

^m©ci~ci8 7)v*)im ; &mtew*i®tt\zmL<D^Tum?%mi>z>w 

&££«#s&7 u i fla^ttaaRo^xntf?**?" 

Dg?mv 3^e. 7 ©©&*«*&#?* * a 7;v^;p* ; .«& £ « i m 

SfcttttScW'N^OjR^*^, 3^e>7fi©^^ : £WT^>^5 1 W>v^D7 
^jH; hij7Mo^fiH; - COM ; -COOM; £fc«CH 2 COOM 

R3i^ (^Jl-CHi;^^oT«fc^R30feJ;^R3x«7KmMTp. &Sfc&tfttinW 
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m * tt ******** mm* 3 * & 7 a 5 / * □ r / Wr*© 

S) ; b H D*^75 y % ; *X7x- ; ; 7JU7x- ; 

;UWfc*-h*; ***>75 HS; -SO 2 NR30R3ig (^CTRso^^R" 
Ha«E©****-r*) ■; -N=N-R«7V» (£Ji-rR«f4*K&6tfl« 

** v>r*if u 3 > H*i*«*fcttr«^ nx o - ^ u a V h &rc\z 
N -tr\)n>>Fm*mt) R»fc<fctfR»fc6tffcR»**tfR*»*- 

u~;ps. 79;p*;«*fctt^^**- ;**v*tt-NOR» etc 

34. GSK-3SffiSF-r*«JK^O^;HfX 5-3-F-- f>5WK>* 

>s?;nfx s'-^p^—f 5- s'-s^p*-- <>^ni>*«k 

35. GSK-3^ga§1-S%S^ •-T>S?;Hf>-3 , - ; E/**->A. 5-3 
_ _ ^ £ > _ 3 • - ce / ^->A*5 £ 5 - S O a N a — f >3W k* > - 

««it?»*»*^2 oiam©^^--p>iT^{S)i^J. 

36. GSK-3£Pl^f5^g?^ ^>$WK>-3»-*/:fr*$'A*fctt'* 

37^ SfjfcJS 2 0 ~ 3 6 © V>*ftt# 1 EfctBSfcO^a-D >8r£(feii$©#SET, 
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38. mxm 2 0-36 MYftlfr 1 ttWGO-^-p^&G^Vlftt* 

39. G S K - 3 C t§#f tfSffim^. 
41. #^«©^^-P>iT^{Sii^^itOfe^0GSK- 3 £|5&lnrS 
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<120> 

5 

<130> 11562W01 

<140> • 
<141> 

10 

<150> JP2003-1 14579 
<151> 2003-04-18 

<160> 17 

15 

<170> Patentln Yer. 2.1 

<210> I 
<2U> 420 
20 <212> PRT 

<213> Homo sapiens 



25 1 



<400> 1 

Met Sei Gly Arg Pro Arg Thr Tar Ser Phe Ala Glu Ser Cys Lys Pro 
5 10 15 



Val Gin Gin Pro Ser Ala Phe Gly Ser Met Lys Val Ser Arg Asp Lys 
20 25 30 
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Asp Gly Ser Lys Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro 
35 40 45 

Asp Arg Pro Gin Glu Val Ser Tyr Thr Asp Thr Lys Val lie Gly Asn 
5 • 50 55 60 

Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu Cys Asp Ser Gly Glu 
65 70 75 • 80. 

10 Leu Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Phe Lys Asn Arg 

85 90 95 

Glu Leu Gin lie Met Arg Lys Leu Asp His Cys Asn He Val Arg Leu 
100 105 110 

15 

Arg Tyr Phe Phe Tyr Ser Ser Gly Glu Lys Lys Asp Glu Val Tyr Leu 
115 . 120 125 

Asn Leu Val Leu Asp Tyr Val Pro Glu Thr Vai Tyr Arg Val Ala Arg 
20 130 135 140 

His Tyr Ser Arg Ala Lys Gin Thr Leu Pro Val He Tyr Val Lys Leu 
145 150 155 160 

25 Tyr Met Tyr Gin Leu Phe Arg Ser Leu Ala Tyr He His Ser Phe Gly 

165 170 175 



lie Cys His Arg Asp lie Lys Pro Gin Asn Leu Leu Leu Asp Pro Asp 
180 185 190 
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Thr Ala Val Leu Lys Leu Cys Asp Phe Gly Ser Ala Lys Gin Leu Val 
195 200 205 

Arg Gly Glu Pro Asn Val Ser Tyr He Cys Ser Arg Tyr Tyr Arg Ala 
210 '215 . 220 

Pro Glu Leu He Phe Gly Ala Thr Asp Tyr Thr Ser Ser He Asp Val 
225 230 235 ' 240 

Trp Ser Ala Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin Pro lie 
245 250 ' 255 

Phe Pro Gly Asp Ser Gly Val Asp Gin Leu Val Glu He He Lys Val 
260 265 270 

Leu Gly Thr Pro Thr Arg Glu Gin lie Arg Glu Met Asn Pro Asn Tyr 
275 280 285 

Thr Glu Phe Lys Phe Pro Gin lie Lys Ala His Pro Trp Thr Lys Val ' 
290 295 300 

Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Cys Ser Arg Leu 
305 • 310 315 320 

Leu Glu Tyr Thr Pro Thr Ala Arg Leu Thr Pro Leu Glu Ala Cys Ala 
325 330 • 335 

His Ser Phe Phe Asp Glu Leu Arg Asp Pro Asn Val Lys His Pro Asn 
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340 345 350 

Gly Arg Asp Thr Pro Ala Leu Phe Asn Phe Thr Thr Gin Glu Leu Ser 
355 360 365 

5 

Ser Asn Pro Pro Leu Ala Thr He Leu lie Pro Pro His Ala Arg He 
370 375 380 

Gin Ala Ala Ala Ser Thr Pro Thr Asn Ala Thr Ala Ala Ser Asp Ala 
10 385 390 395 400 

Asn Thr Gly Asp Arg Gly Gin Thr Asn Asn Ala Ala Ser Ala Ser Ala 
405 410 415 

15 Ser Asn Ser Thr 
420 

<210> 2 
<211> 1260 
20 <212> DNA 

<213> Homo sapiens 



<400> 2 

atg tea ggg egg ccc aga acc acc tec ttt gcg gag age tgc aag ccg 48 

25 Met Ser Gly Arg Pro Arg Thr Thr Ser Phe Ala Glu Ser Cys Lys Pro 
15 10 15 

gtg cag cag cct tea get ttt ggc age atg aaa gtt age aga gac aag 96 

Val Gin Gin Pro Ser Ala Phe Gly Ser Met Lys Val Ser Arg Asp Lys 
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20 



25 



.30 



gac ggc age aag gtg aca aca gtg gtg gca act cct ggg cag ggt cca 144 
Asp Gly Ser Lys 'Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro 
35 . 40 45 

gac agg cca caa gaa gtc age tat aca gac act aaa gtg att gga aat 192 
Asp Arg Pro Gin Glu. Val Ser Tyr Thr Asp. Thr Lys Yal He Gly Asn. 
50 55 60 



gga tea ttt ggt gtg gta tat caa gee aaa ctt tgt gat tea gga gaa 
Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu Cys Asp Ser Gly Glu 
65 70 75 80 



240 



ctg gtc gec ate aag aaa gta ttg cag gac aag aga ttt aag aat cga 
Leu Val Ala He Lys Lys Val Leu Gin Asp Lys Arg Phe Lys Asn Arg 
85 90 95 



288 



gag etc cag ate atg aga aag eta gat cac tgt aac ata gtc cga ttg 336 
Glu Leu Gin He Met Arg Lys Leu Asp His Cys Asn He Val Arg Leu 
100 105 HO 

cgt tat ttc ttc tac tec agt ggt gag aag aaa gat gag gtc tat ctt 384 
Arg Tyr Phe Phe Tyr Ser Ser Gly Glu Lys Lys Asp Glu Val Tyr Leu 
115 120 125 

aat ctg gtg ctg gac tat gtt ccg gaa aca gta tac aga gtt gec aga 432 
Asn Leu Val Leu Asp Tyr Val Pro Glu Thr Val Tyr Arg Val Ala Arg 
130 135 140 
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cac tat agt cga gcc aaa cag acg etc cct gtg att tat gtc -aag ttg 480 
His Tyr Ser Arg Ala Lys Gin Thr Leu Pro Val He Tyr Val Lys Leu. 
145 150 155 160 

•tat atg tat cag ctg ttc cga agt tta gcc tat ate cat tec ttt gga 528 
Tyr Met Tyr Gin Leu Phe Arg Ser Leu Ala Tyr He His Ser Phe Gly 
165 170 175 



ate tgc cat egg gat att aaa ccg cag aac etc ttg ttg gat cct gat 
He Cys His Arg Asp He Lys Pro Gin Asn Leu Leu Leu Asp Pro Asp 
180 185 190 



576 



act get gta tta aaa etc tgt gac ttt gga agt gca aag cag ctg gtc 
Thr Ala Val Leu Lys Leu Cys Asp Phe Gly Ser Ala Lys Gin Leu Val 
195 200 205 



624 



cga gga gaa ccc aat gtt teg tat ate tgt tct egg tac tat agg gca 
Arg Gly Glu Pro Asn Val Ser Tyr He Cys Ser Arg Tyr Tyr Arg Ala 
210 215 220 



672 



cca gag ttg ate ttt gga gcc act gat tat ace tct agt ata gat gta 
Pro Glu Leu He Phe Gly Ala Thr Asp Tyr Thr Ser Ser He Asp Val 
225 230 235 240 



720 



tgg tct get ggc tgt gtg ttg get gag ctg tta eta gga caa cca ata 
Trp Ser Ala Gly Cys Val Leu Ala Glu Leu Leu Leu Gly Gin Pro He 
245 250 255 



768 
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ttt cca ggg gat agt ggt gtg gat cag ttg gta gaa ata ate aag gtc 816 
Phe Pro Gly Asp Ser Gly Val Asp Gin Leu Val Glu He He Lys Val 
260 265 270 

ctg gga act cca aca agg gag caa ate aga gaa atg aac cca aac tac 864 
Leu Gly Thr Pro Thr Arg Glu Gin lie Arg Glu Met Asn Pro Asn Tyr 
275 280 2.85 

aca gaa ttt aaa ttc cct caa att .aag gca cat cct tgg act aag gtc 912 
Thr Glu Phe Lys Phe Pro Gin He Lys Ala His Pro Trp Thr Lys Val 
290 295 300 

ttc cga ccc cga act cca ccg gag gca att gca ctg tgt age cgt ctg 960 
Phe Arg Pro Arg Thr Pro Pro Glu Ala He Ala Leu Cys Ser Arg Leu 
305 310 315 • 320 

ctg gag tat aca cca act gec cga eta aca cca ctg gaa get tgt gca 1008 
Leu Glu Tyr Thr Pro Thr Ala Arg Leu Thr Pro Leu Glu Ala Cys Ala 
325 330 335 

cat tea ttt ttt gat gaa tta egg gac cca aat gtc aaa cat cca aat 1056 
His Ser Phe Phe Asp Glu Leu Arg Asp Pro Asn Val Lys His Pro Asn 
340 345 350 

ggg cga gac aca cct gca etc ttc aac ttc acc act caa gaa ctg tea 1104 
Gly Arg Asp Thr Pro Ala Leu Phe Asn Phe Thr Thr Gin Glu Leu Ser 
355 360 " 365 

agi aat cca cct ctg get acc ate ctt att cct cct cat get egg att 1152 
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Ser Asn Pro Pro Leu Ala Thr He Leu He Pro Pro His Ala Arg lie 
370 375 380 

caa gca get get tea acc ccc aca aat gec aca gca gcg tea gat get 1200 
Gin Ala Ala Ala Ser Thr Pro Thr' Asn Ala Thr Ala Ala Ser Asp Ala 
385 '390 395 400 

aat act gga gac cgt gga cag acc aat aat get get tct gca tea get 1248 
Asn Thr Gly Asp Arg Gly Gin Thr Asn Asn Ala Ala Ser Ala Ser Ala 
405 410 415 

tec aac tec acc 1260 
Ser Asn Ser Thr 
420 



<210> 3 
<211> 737 
<212> PRT 

<213> Homo sapiens 



<400> 3 

Met Pro Leu Asn Arg Thr Leu Ser Met Ser Ser Leu Pro Gly Leu Glu 
15 10 15 



Asp Trp Glu Asp Glu Phe Asp Leu Glu Asn Ala Val Leu Phe Glu Val 
20 25 30 



Ala Trp Glu Val Ala Asn Lys Val Gly Gly lie Tyr Thr Val Leu Gin 
35 . 40 45 
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Thr Lys Ala Lys Val Thr Gly Asp Glu Trp Gly Asp Asn Tyr Phe Leu 
50 55 60. 

Val Gly Pro Tyr Thr Glu Gin Gly Val Arg Thr Gin Val Glu Leu Leu 
65 70 75 80 

Glu Ala Pro Thr Pro Ala Leu Lys Arg Thr Leu Asp Ser Met Asn Ser 
85 90 ' 95 . 

Lys Gly Cys Lys Val Tyr Phe Gly Arg Trp Leu He Glu Gly Gly Pro 
100 105 110 

Leu Val Val Leu Leu Asp Val Gly Ala Ser Ala Trp Ala Leu Glu Arg 
115 120 125 

Trp Lys Gly Glu Leu Trp Asp He Cys Asn He Gly Val Pro Trp Tyr 
130 135 140 

Asp Arg Glu Ala Asn Asp Ala Val Leu Phe Gly Phe Leu Thr Thr Trp 
145 150 155 160 

Phe Leu Gly Glu Phe Leu Ala Gin Ser Glu Glu Lys Pro His Val Val 
165 170 175 

Ala His Phe His Glu Trp Leu Ala Gly Val Gly Leu Cys Leu Cys Arg 
180 185 190 

Ala Arg Arg Leu Pro Val Ala Thr He Phe Thr Thr His Ala Thr Leu 
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195 • 200 205 

Leu Gly Arg Tyr Leu Cys Ala Gly Ala Val Asp Phe Tyr Asn Asn Leu 
210 215 220 

Glu Asn Phe Asn Yal Asp Lys Glu Ala Gly Glu Arg Gin lie Tyr His 
225 230 235 240 

Arg Tyr Cys Met Glu Arg Ala Ala Ala His Cys Ala His Val' Phe Thr 
245 250 255 

Thr Val Ser Gin He Thr Ala lie Glu Ala Gin His Leu Leu Lys Arg 
260 265 270 

Lys Pro Asp He Yal Thr Pro Asn Gly Leu Asn Val Lys Lys Phe Ser 
275 280 285 

Ala Met His Glu Phe Gin Asn Leu His Ala Gin Ser Lys Ala Arg He 
290 295 300 

Gin Glu Phe Val Arg Gly His Phe Tyr, Gly His Leu Asp Phe Asn Leu 
305 310 315 320 

Asp Lys Thr Leu Tyr Phe Phe He Ala Gly Arg Tyr Glu Phe Ser Asn 
325 330 335 

Lys Gly Ala Asp Val Phe Leu Glu Ala Leu Ala Arg Leu Asn Tyr Leu 
340 345 350 
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Leu Arg Val Asn Gly Ser Glu Gin Thr Val Val Ala Phe Phe He Met 
355 360 • 365 

Pro Ala Arg Thr Asn Asn Phe Asn Val Glu Thr Leu Lys Gly Gin Ala 
370 375 380 . 

Val Arg Lys Gin Leu Trp Asp Thr Ala Asn Thr Val Lys Glu Lys Phe 
385 390 395 400 

Gly Arg Lys Leu Tyr Glu Ser Leu Leu Val Gly Ser Leu Pro Asp Met 
405 410 415 

Asn Lys Met Leu Asp Lys Glu Asp Phe Thr Met Met Lys Arg Ala He 
420 425 430 

Phe Ala Thr Gin Arg Gin Ser Phe Pro Pro Val Cys Thr His Asn Met 
435 440 445 

Leu Asp Asp Ser Ser Asp Pro He Leu Thr Thr He Arg Arg He Gly 
450 455 460 

Leu Phe Asn Ser Ser Ala Asp Arg Val Lys Val He Phe His Pro Glu 
465 470 475 480 

Phe Leu Ser Ser Thr Ser Pro Leu Leu Pro Val Asp Tyr Glu Glu Phe 
485 • 490 495 

Val Arg Gly Cys His Leu Gly Val Phe Pro Ser Tyr Tyr Glu Pro Trp 
500 505 510 
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Gly Tyr Thr Pro Ala Glu Cys Thr Val Met Gly He Pro Ser He Ser 
515 520' 525 

5 Thr Aso Leu Ser Gly Phe Gly Cys Phe Met Glu Glu His . He Ala Asp 
530 535 540 

Pro Ser Ala Tyr Gly lie Tyr lie Leu Asp Arg Arg Phe Arg Ser Leu 

550 555 • 560 



10 



545 



Asp Asp Ser Cys Ser Gin Leu Thr Ser Phe Leu Tyr Ser Phe Cys Gin 
565 570 • 575 



15 



Gin Ser Arg Arg Gin Arg He He Gin Arg Asn Arg Thr Glu Arg Leu 
580 ' 585 590 



Ser Asp Leu Leu Asp Trp Lys Tyr Leu Gly Arg Tyr Tyr Met Ser Ala 
595 600 605 

20 Arg His Met Ala Leu Ser Lys Ala Phe Pro Glu His Phe Thr Tyr Glu 
610 615 620 



25 



Pro Asn Glu Ala Asp Ala Ala Gin Gly Tyr Arg Tyr Pro Arg Pro Ala 

625 630 . 635 640 

Ser Val Pro Pro Ser Pro Ser Leu Ser Arg His Ser Ser Pro His Gin 

645 650 655 



Ser Glu Asp Glu Glu Asp Pro Arg Asn Gly Pro Leu Glu Glu Asp Gly 
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•670 



Glu Arg Tyr Asp Glu Asp Glu Glu Ala Ala Lys Asp Arg Arg Asn He 
675 .680 685 

5 

Arg Ala Pro Glu Trp Pro Arg Arg Ala Ser Cys Thr. Ser Ser Thr Ser 
690 695 700 

Gly Arg Lys Arg Asn Ser Val Asp Thr Ala Thr Ser Ser Ser' Leu Ser 
10 705 710 715 720 

Thr Pro Ser Glu Pro Leu Ser Pro Thr Ser Ser Leu Gly Glu Glu Arg 
725 730 735 

15 Asn 

<210> 4 

<211> 2211 

<212> DNA 

20 <213> Homo sapiens 

<400> 4 

atg cct tta aac cgc act ttg tec atg tec tea ctg cca gga ctg gag 48 

Met Pro Leu Asn Arg Thr Leu Ser Met Ser Ser Leu Pro Gly Leu Glu 
25 l 5 10 15 

gac tgg gag gat gaa ttc gac ctg gag aac gca gtg etc ttc gaa gtg 96 
Asp Trp Glu Asp Glu Phe Asp Leu Glu Asn Ala Val Leu Phe Glu Val 
20 25 30 
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gcc tgg gag gtg get aac aag gtg ggt ggc ate tac acg gtg ctg cag 144 
Ala Trp Glu Val Ala Asn Lys Val Gly Gly lie Tyr Thr Val Leu Gin 
35 40 45 

acg aag gcg aag gtg aca ggg gac gaa tgg ggc gac aac tac ttc ctg 192 
Thr Lys Ala Lys Val Thr Gly Asp Glu Trp Gly Asp Asn Tyr Phe Leu 
50 55 60 

gtg ggg ccg tac acg gag cag ggc gtc agg acc cag gtg gaa ctg ctg 240 
Val Gly Pro Tyr Thr Glu Gin Gly Val Arg Thr Gin Val Glu Leu Leu 
65 70 75 80 

gag gcc ccc acc ccg gcc ctg aag agg aca ctg gat tec atg aac age 288 
Glu Ala Pro Thr Pro Ala Leu Lys Arg Thr Leu Asp Ser Met Asn Ser 
55 90 95 

aag ggc tgc aag gtg tat ttc ggg cgc tgg ctg ate gag gga ggc cct 336 
Lys Gly Cys Lys Val Tyr Phe Gly Arg Trp Leu lie Glu Gly Gly Pro 
100 105 HO 

ctg gtg gtg etc ctg gac gtg ggt gcc tea get tgg gcc ctg gag cgc 384 
Leu Val Val Leu Leu Asp Val Gly Ala Ser Ala Trp Ala Leu Glu Arg 
115 120 125 

tgg aag gga gag etc tgg gat ate tgc aac ate gga gtg ccg tgg tac 432 
Trp Lys Gly Glu Leu Trp Asp He Cys Asn He Gly Val Pro Trp Tyr 
130 135 140 
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gac cgc gag gcc aac gac get gtc etc ttt ggc ttt ctg ace ace tgg 480 
Asp Arg Glu Ala Asn Asp Ala Val Leu Phe Gly Phe Leu Thr Thr Trp 
145 150 155 160 



5 ttc ctg ggt gag ttc ctg gca cag agt gag gag aag cca cat gtg gtt 
Phe Leu Gly Glu Phe. Leu Ala Gin Ser Glu. Glu Lys Pro His Val Val 
165 HO 175 



528 



get cac ttc cat gag tgg ttg gca ggc gtt gga etc tgc ctg tgt cgt 
10 Ala His Phe His Glu Trp Leu Ala Gly Val Gly Leu Cys Leu Cys Arg 
180 185 190 



576 



gcc egg cga ctg cct gta gca ace ate ttc ace ace cat gcc acg ctg 
Ala Arg Arg Leu Pro Val Ala Thr He Phe Thr Thr His Ala Thr Leu 
15 195 200 205 



624 



20 



ctg ggg cgc tac ctg tgt gcc ggt gcc gtg gac ttc tac aac aac ctg 672 
Leu Gly Arg Tyr Leu Cys Ala Gly Ala Val Asp Phe Tyr Asn Asn Leu 
210 215 220 

gag aac ttc aac gtg gac aag gaa gca ggg gag agg cag ate tac cac 720 
Glu Asn Phe Asn Val Asp Lys Glu Ala Gly Glu Arg Gin He Tyr His 
225 230 235 240 



25 cga tac tgc atg gaa agg gcg gca gcc cac tgc get cac gtc ttc act 768 

Arg Tyr Cys Met Glu Arg Ala Ala Ala His Cys Ala His Val Phe Thr 
.245 250 255 

act gtg tec cag ate acc gcc ate gag gca cag cac ttg etc aag agg 816 
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Thr Val Ser Gin He Thr Ala He Glu Ala Gin His Leu Leu Lys Arg 
260 265 270 



aaa cca gat att gtg acc ccc aat ggg ctg aat gtg aag aag ttt tct 
5 Lys Pro Asp He Val Thr Pro Asn Gly Leu Asn Val Lys Lys Phe Ser 
275 280 285 



864 



gcc atg Cat gag ttc cag aac etc cat get cag age aag get cga ate 912 
Ala Met His Glu Phe Gin Asn Leu His Ala Gin Ser Lys Ala Arg lie 
10 290 295 300 



15 



cag gag ttt gtg egg ggc cat ttt tat ggg cat ctg gac ttc aac ttg 960 
Gin Glu Phe Val Arg Gly His Phe Tyr Gly His Leu Asp Phe Asn Leu 
305 310 315 320 



gac aag acc tta tac ttc ttt ate gcc ggc cgc tat gag ttc tec aac 
Asp Lys Thr Leu Tyr Phe Phe He Ala Gly Aig Tyr Glu Phe Ser Asn 
325 330 335 



1008 



20 aag ggt get gac gtc ttt ctg gag gca ttg get egg etc aac tat ctg 1056 

Lys Gly Ala Asp Val Phe Leu Glu Ala Leu Ala Arg Leu Asn Tyr Leu 
340 345 350 

etc aga gtg aac ggc age gag cag aca gtg gtt gcc ttc ttc ate atg 1104 

25 Leu Arg Val Asn Gly Ser Glu Gin Thr Val Val Ala Phe Phe He Met 
355 360 365 



cca gcg egg acc aac aat ttc aac gtg gaa acc etc aaa ggc caa get 
Pro Ala Arg Thr Asn Asn Phe Asn Val Glu Thr Leu Lys Gly Gin Ala 
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370 



375 



380 



gtg cgc aaa cag ctt tgg gac acg gcc aac acg gtg aag gaa aag ttc 
Val Arg Lys Gin Leu Trp Asp Tbr Ala Asn Thr Val Lys Glu Lys Phe 
5 385 390 395 400 



1200 



10 



ggg agg aag ctt tat gaa tec tta ctg gtt ggg age ctt ccc gac atg 1248 
Gly Arg Lys Leu Tyr Glu Ser Leu Leu Val Gly Ser Leu Pro Asp Met 
405 .410 415 

aac aag atg ctg gat aag gaa gac ttc act atg atg aag aga gcc ate 1296 
Asn Lys Met Leu Asp Lys Glu Asp Phe Thr Met Met Lys Arg Ala He 
420 425 430 



15 ttt gca acg cag egg cag tct ttc ccc cct gtg tgc acc cac aat atg 
Phe Ala Thr Gin Arg Gin Ser Phe Pro Pro Val Cys Thr His Asn Met 
435 440 445 



1344 



ctg gat gac tec tea gac ccc ate ctg acc acc ate cgc cga ate ggc 
20 Leu Asp Asp Ser Ser Asp Pro He Leu Thr Thr He Arg Arg lie Gly 
450 455 460 



1392 



etc ttc aat age agt gcc gac agg gtg aag gtg att ttc cac ccg gag 
Leu Phe Asn Ser Ser Ala Asp Arg Val Lys Val lie Phe His Pro Glu 
25 465 470 475 480 



1440 



ttc etc tec tec aca age ccc ctg etc cct gtg gac tat gag gag ttt 

Phe Leu Ser Ser Thr Ser Pro Leu Leu Pro Val Asp Tyr Glu Glu Phe 
485 490 495 
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gtc cgt ggc tgt cac ctt gga.gtc ttc ccc tec tac tat gag cct tgg 1536 

Val Arg Gly Cys His Leu Gly Val Phe Pro Ser Tyr Tyr Glu Pro Trp 
500 505 510 

5 

ggc tac aca ccg get gag tgc acg gtt atg gga ate ccc agt ate tec 1584 

Gly Tyr Thr Pro Ala Glu Cys Thr Val Met Gly He Pro Ser He Ser 
515 520 525 

10 ace aat etc tec ggc ttc ggc tgc ttc atg gag gaa cac ate gca gac 1632 
Thr Asn Leu Ser Gly Phe Gly Cys Phe Met Glu Glu His lie Ala Asp 
530 535 540 

ccc tea get tac ggt ate tac att ctt gac egg egg ttc cgc age ctg 1680 
15 Pro Ser Ala Tyr Gly He Tyr He Leu Asp Arg Arg Phe Arg Ser Leu 
545 550 555 560 

gat gat tec tgc teg cag etc ace tec ttc etc tac agt ttc tgt cag 1728 
Asp Asp Ser Cys Ser Gin Leu Thr Ser Phe Leu Tyr Ser Phe Cys Gin 
20 565 570 575 

cag age egg egg cag cgt ate ate cag egg aac cgc acg gag cgc etc 1776 
Gin Ser Arg Arg Gin Arg lie He Gin Arg Asn Arg Thr Glu Arg Leu 
580 585 590 



25 



tec gac ctt ctg gac tgg aaa tac eta ggc egg tac tat atg tct gcg 1824 
Ser Asp Leu Leu Asp Trp Lys Tyr Leu Gly Arg Tyr Tyr Met Ser Ala 
595 600 605 



18/24 



WO 2004/091663 



PCT/JP2004/005503 



cgc cac atg gcg ctg tec aag gec ttt cca gag cac ttc acc tac gag 
Arg His Met Ala Leu Ser Lys Ala Phe Pro Glu His Phe Thr Tyr Glu 
610 615 620 



1872 



5 ccc aac gag gcg gat gcg gec cagggg tac cgc tac cca egg cca gec 
Pro Asn Glu Ala Asp Ala Ala Gin Gly Tyr Arg Tyr Pro Arg Pro Ala 
625 ' 630 635 640 



1920 



teg gtg cca ccg teg ccc teg ctg tea cga eac tec age ccg cac cag 
10 Ser Yal Pro Pro Ser. Pro Ser Leu Ser Arg His Ser Ser Pro His Gin 

645 650 655 



1968 



agt gag gac gag gag gat ccc egg aac ggg ccg ctg gag gaa gac ggc 
Ser Glu Asp Glu Glu Asp Pro Arg Asn Gly Pro Leu Glu Glu Asp Gly 
15 660 665 670 



2016 



20 



gag cgc tac gat gag gac gag gag gee gee aag gac egg cgc aac ate 2064 
Glu Arg Tyr Asp Glu Asp Glu Glu Ala Ala Lys Asp Arg Arg Asn He 
675 680 685 

cgt gca cca gag tgg ccg cgc cga gcg tec tgc acc tec tec acc age 2112 
Arg Ala Pro Glu Trp Pro Arg Arg Ala Ser Cys Thr Ser Ser Thr Ser 
690 695 700 



25 ggc cgc aag cgc aac tct gtg gac acg gec acc tec age tea etc age 
Gly Arg Lys Arg Asn Ser Val Asp Thr Ala Thr Ser Ser Ser Leu Ser 
705 710 715 720 



2160 



acc ccg age gag ccc etc age ccc acc age tec ctg ggc gag gag cgt 2208 
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Thr Pro Ser Glu Pro Leu Ser Pro Thr Ser Ser Leu Gly Glu Glu Arg 
725 730 735 



5 Asn 

<210> 5 
<211> 60 
<212> PRT 
10 <213> Artificial Sequence 

<223> Description of Artificial Sequence: Synthetic PRT 
<400> 5 

15 Tyr Arg Arg Ala Ala Val Pro Pro Ser Pro Ser Leu Ser Arg His Ser 
15 10 15 

Ser Pro His Gin Ser Glu Asp Glu Glu Glu 
20 25 

20 

<210> 6' 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

25 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

agggtatgat aaccgggaga tcgt 



24 
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<210> 7 
<2H> 24 
<212> DNA 
5 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 7 

10 gggccatata gttccacaaa ggca 24 

<210> 8 
<211> 24 
<2t2> DNA 
15 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 8 

20 caaaaggcac tggaactcgc aatg 24 

<210> 9 
<211> 24 
<212> DNA 
25 <213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

i 

<400> 9 
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itcttggcaa cggcaacaaa ccac 24 

<210> 10' 
<211> 24 
5 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
io <400> 10 

ggtgaatcga gaagagccat catg 24 

<210> 11 
<211> 24 
15 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
20 <400> 11 

ttcaggtaga gttggaggct gatg 24 

<210> 12 
<211> 25 
25 <212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 12 

gaagaacMt cctgatggcc accag 25 

<210> 13 
5 <211> 25 . 
<212> DM 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic DNA 

10 

<400> 13 

ctggtggcca tcaggaaagt tcttc 25 

<210> 14 
15 <211> 21 
<212> RNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic RNA 

20 

<400> 14 

gucaguuaca cagacacuat t 21 

<210> 15 
25 <21l> 21 
<212> RNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic RNA 
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<400> 15 

uagugucugu guaacugact t 21 

5 <210> 16 
<211> 21 
<212> RNA ' 

<213> Artificial Sequence 
10 <223> Description of Artificial Sequence: synthetic RNA 
<400> 16 

gucuagccua uauccauuct t 21 

15 <210> 17 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
20 <223> Description of Artificial Sequence: synthetic RNA 
<400> 17 

gaauggauau aggcuagact t 21 
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2 - CD Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 
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As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 
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only those claims for which fees were paid, specifically claims Nos,: 
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Continuation of Box No. Ill of continuation of first sheet (2) 

It appears that the matter common to nerve degeneration drugs containing 
as the active ingredient the compounds having specific structures 
represented by the formulae (I) to (V) as set forth in claims 1 to 41 
resides in ."a nerve degeneration drug containing as the active ingredient 
a substance inhibiting the activity of a glycogen synthase kinase-3", 

On the other hand, a nerve degeneration drug containing a substance 
inhibiting the activity of a glycogen synthase kinase-3 as the active 
ingredient is reported in the following document. Thus, the constitution 
of the above common matter cannot be considered as being novel and, 
therefore, cannot be regarded as the gist of the invention. 

Such being the case, the nerve degeneration drugs containing as the 
•active ingredient the compounds represented by the five different formulae 
as set forth in claims 1 to 41 cannot be regarded as a group of inventions 
so linked as to form a single general inventive concept. 
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